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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES  

GENERAL STATEMENT 

The Cons t ruc t ion  o f  F a c i l i t i e s  (CoF) a p p r o p r i a t i o n  p rov ides  f o r  c o n t r a c t u a l  services f o r  r e p a i r ,  r e h a b i l i -  
t a t i o n  and m o d i f i c a t i o n  of e x i s t i n g  f a c i l i t i e s ;  t h e  c o n s t r u c t i o n  of  new f a c i l i t i e s ;  t h e  a c q u i s i t i o n  of r e l a t e d  
f a c i l i t y  equipment;  t h e  des ign  o f  f a c i l i t i e s  p r o j e c t s  and advance p lann ing  r e l a t e d  t o  f u t u r e  f a c i l i t i e s  needs.  

The funds  r eques ted  f o r  1984 p rov ide  f o r :  t h e  c o n t i n u a t i o n  of p r i o r  y e a r ' s  endeavors i n  meeting t h e  
f a c i l i t i e s  r equ i remen t s  f o r  t h e  Space S h u t t l e :  Space S h u t t l e  Payload s u p p o r t  o p e r a t i o n s ;  m o d i f i c a t i o n  of  
a e r o n a u t i c a l  r e s e a r c h  and development f a c i l i t i e s ;  r e p a i r ,  r e h a b i l i t a t i o n ,  and m o d i f i c a t i o n  of o t h e r  f a c i l i t i e s  
t o  m a i n t a i n ,  upgrade and improve t h e  u s e f u l n e s s  of  t h e  NASA p h y s i c a l  p l a n t ;  minor c o n s t r u c t i o n  of  new 
f a c i l i t i e s  ; and f a c i l i t y  p lanning and des ign  a c t i v i t i e s .  

The p r o j e c t s  and amounts i n  t h e  budget e s t i m a t e  re f lec t  Space S h u t t l e  and Space S h u t t l e  Payload requirements 
t h a t  a r e  time s e n s i t i v e  t o  meet specif ic  m i l e t s o n e s .  Other program requ i remen t s  f o r  1984 i n c l u d e  the  modi- 
f i c a t i o n  f o r  a d d i t i o n a l  ch i l l e r s  a t  Johnson Space Center; c o n s t r u c t i o n  o f  f requency s t a n d a r d s  l a b o r a t o r y  and 
m o d i f i c a t i o n s  t o  space  f l i g h t  o p e r a t i o n s  f a c i l i t y  a t  J e t  Propuls ion  Labora to ry ;  c o n s t r u c t i o n  of f l u i d  mechanics 
l a b o r a t o r y  a t  A m e s  Research Center; c o n s t r u c t i o n  of  a e r o n a u t i c a l  t r a c k i n g  f a c i l i t y  a t  Dryden F l i g h t  Research 
F a c i l i t y ;  m o d i f i c a t i o n s  and a d d i t i o n  f o r  composite  m a t e r i a l s  l a b o r a t o r y  and m o d i f i c a t i o n s  t o  30 x 60- foot t u n n e l  
a t  Langley Research Cen te r ;  m o d i f i c a t i o n s  f o r  smal l  engine  component t e s t i n g  and m o d i f i c a t i o n  t o  i c i n g  r e s e a r c h  
t u n n e l  a t  L e w i s  Research Cen te r ;  and r e l o c a t i o n  of 26-meter STDN an tenna ,  Spain .  

The FY 1984 program c o n t i n u e s  t o  meet t h e  o b j e c t i v e s  of  p r e s e r v i n g  and enhancing t h e  c a p a b i l i t i e s  and 
u s e f u l n e s s  of  e x i s t i n g  f a c i l i t i e s  and t o  ensure s a f e  economical and e f f i c i e n t  use  of  t h e  NASA p h y s i c a l  p l a n t .  
T h i s  r e q u e s t ,  c o n t i n u e s  t h e  necessa ry  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program a s  i n  p r i o r  y e a r s  and c o n t i n u e s  a 
r e p a i r  program. The purpose of t he  r e p a i r  program is t o  r e s t o r e  f a c i l i t i e s  t o  a c o n d i t i o n  s u b s t a n t i a l l y  
e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  designed c a p a b i l i t y .  The minor c o n s t r u c t i o n  program c o n t i n u e s  t o  p rov ide  a means 
t o  accomplish s m a l l e r  f a c i l i t y  p r o j e c t s  which accommodate changes i n  t e c h n i c a l  and i n s t i t u t i o n a l  r equ i rement s .  

Funds r e q u e s t e d  f o r  f a c i l i t y  p lann ing  and des ign  cover advance p lann ing  and des ign  requirements f o r  p o t e n t i a l  
f u t u r e  p r o j e c t s ,  master  p lann ing ,  f a c i l i t i e s  s t u d i e s ,  eng inee r ing  r e p o r t s  and s t u d i e s  and t h e  p r e p a r a t i o n  of 
f a c i l i t l y  p r o j e c t  des ign  drawings and b i d  s p e c i f i c a t i o n s .  

The r e q u e s t  f o r  FY 1984 is $150,500,000,  an i n c r e a s e  of $53,000,000 above t h e  a p p r o p r i a t i o n  f o r  FY 1983. 
Ou t l ays  a r e  e s t i m a t e d  t o  be $128,600,000 i n  FY 1984, an i n c r e a s e  o f  $6,800,000 from t h e  e s t i m a t e  f o r  FY 1983. 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRU~ON OF FACILITIES 
For construction, repair, rehabilitation and modification of facili- 

ties. minor construction of new facilities and additions to existing 
facilities, and for facility plannin and design not otherwise provided, 
for the National Aeronautics and Space Administration, and for the 
acquisition or condemnation of real property, as authorized by law, 

%9'7,joo,000] S I S O . ~ , ~ .  to remain available until September 30, E 19851 1986: Prourded. That, notwithstanding the limitation on the 
availability of funds appropriated under thla head by thls appropn- 
ation Act, when any activity has been initiated by the incurrence of 
obligations therefor, the amount available for such activity shall 
remain available until expended, except that this provision shall not 
apply to the amounts appropriated pursuant to the authorization for 
repair, rehabilitation and modification of facilities. minor construc- 
tion of new facilities and additions to existing facilities, and facility 
p lannixand design. (44 U.S.C. 24.51, et seq.; Lkpartment of Housing 
and Ur ,n. Lkvelopment-Independent A ncies Ap ropriution Act. 
1983; addrtwnal authonzing legislation to gpm& 

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Program and Financing ( i n  thousands  o f  d o l l a r s )  

Budget p lan  (amounts f o r  
c o n s t r u c t i o n  o f  f a c i l i t i e s  

I d e n t i f i c a t i o n  code 80-0107-0-1-999 a c t i o n s  programed) Costs  and o b l i g a t i o n s  
1982 a c t u a l  1983 es t .  1984 est. 1982 a c t u a l  1983 es t .  1984 est .  

Program by a c t i v i t i e s :  
Direct program: 

1. Space t r a n s p o r t a t i o n  sys tems  ............. 
2. S c i e n t i f i c  i n v e s t i g a t i o n s  i n  space . . . . . . .  
3. Space and t e r r e s t r i a l  a p p l i c a t i o n s  ....... 
5. Aeronau t i ca l  r e s e a r c h  and technology ..... 
7. Suppor t ing  a c t i v i t y  ...................... 

Tota l  d i r e c t  program.. . . . . . . . . . . . . . . . . . . .  

Reimbursable program: 
1. Space t r a n s p o r t a t i o n  sys tems ............. 
5. Aeronau t i ca l  r e s e a r c h  and technology ..... 
7. Suppor t ing  a c t i v i t y . . . . .  ................. 

To t a 1  r e i mb u r  s a  b 1 e pr og r am ............... 
10.00 Tota l  o b l i g a t i o n s  .................... 

I 

20,050 --- 
--- 

22,650 
56,000 

98,700 

2,000 
300 -- 

2, 300 

101,000 

21,405 
1,740 

20,115 
54,240 

--- 

97,500 

16,000 
1,600 

400 

18,000 

115,500 

41,300 
12,000 

24,000 
73 , 200 

150,500 

--- 

5,000 
1,500 
1,000 

7,500 

158,000 

17,460 
1,085 

20,109 
53 , 577 

92, 231 

-- 

3,116 
1,604 

784 

5,504 

97,735 

43,600 
3,200 --- 

43,500 
69 , 900 

160,200 

13,400 
1,600 

400 

15,400 

175,600 

39 200 
10,000 

32,400 
74,700 

156,300 

-- 

6,700 
1,500 

900 

9,100 

165,400 

SUM 3 



I d e n t i f i c a t i o n  code 80-0107-0-1-999 

Budget p l an  (amounts for 
c o n s t r u c t i o n  of f a c i l i t i e s  

a c t i o n s  programed) 
1982 a c t u a l  1983 es t .  1984 es t .  

F inancing  : 
11.00 O f f s e t t i n g  c o l l e c t i o n s  from Fede ra l  funds .  

Unobligated ba l ance  a v a i l a b l e ,  s t a r t  of 
yea r :  For complet ion o f  p r i o r  year  
budget  p l ans  : 

21.40 Direct. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21.40 Reimbursable.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
22.40 Unobligated ba l ance  t r a n s f e r r e d  from 

o t h e r  accoun t s :  Direct................. 
Unobligated ba l ance  a v a i l a b l e ,  end of 

yea r :  For compl.etion o f  p r i o r  year  
budget  p l a n s  : 

24.40 Direct. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24.40 Reimbursable.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
25.00 Unobligated ba l ance  l a p s i n g  ............... 
39.00 Budget au thor i ty . . . . . . . . . . . . . . . . . . . . . .  

-2,300 -1 8,000 

132,126 97,500 

Budget a u t h o r i t y  : 
40.00 Appropr i a t i on  ............................. 95,800 97, 500 150,500 

See. 501 (41)................. .......... --- -- - --- 
40.00 Reduction pu r suan t  to  P.L. 97-101 

42.00 T r a n s f e r r e d  from o t h e r  accounts . . . . . . . . . . .  2,900 --- --- 
43.00 Appropr i a t i on  ( a d j u s t e d )  .............. 98,700 97,500 150,500 
50.00 Reappropr ia ted . .  ...................... 33, 426 --- --- 

Rela t ion  o f  o b l i g a t i o n s  t o  o u t l a y s :  
71.00 O b l i g a t i o n s  i n c u r r e d ,  net. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
72.40 Obl iga ted  b a l a n c e ,  s t a r t  o f  year.............................................. 
74.40 Obl iga ted  b a l a n c e ,  end of year. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
77.00 Adjustments  i n  exp i r ed  accounts............................................... 
90.00 Out l ays  ................................................................. 

Costs and o b l i g a t i o n s  
1982 a c t u a l  1983 est .  1984 e s t .  

-1 9 727 -18,000 -7 9 500 

-112,616 -120,084 -72,384 
-6,900 -3,123 -5 723 

-1,200 -1 5,000 -- - 

120,084 72,384 66,584 
3, 123 5,723 4,123 --- --- 33,627 

132,126 97,500 150,500 

95,800 97, 500 150,500 

98,700 97, 500 150,500 
33,426 --- --- 

96,007 15-79 600 157,900 
105,628 92, 492 113,592 
-92,492 -1 13,592 -1 42,892 

109,006 136,500 128,600 
--- --- -137 

SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1984 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Loca t ion  FY 1982 FY 1983 
( I n  D o l l a r s )  

Lyndon B. Johnson Space Center . . . . . . . . . . . . . . .  680,000 
John F. Kennedy Space Center. . . . . . . . . . . . . . . . .  1 ,720,000 
Space S h u t t l e  Fac i l i t i es . . . . . . . . . . . . . . . . . . . . .  35,050,000 
Space S h u t t l e  Payload F a c i l i t i e s . . . . . . . . . . . . .  --- 
Goddard Space F l i g h t  Center. . . . . . . . . . . . . . . . . .  --- 
Wallops F l i g h t  Center. . . . . . . . . . . . . . . . . . . . . . . .  --- 
Jet Propuls ion  Labora tory . . .  ................. 1,000,000 
Ames Research Center . . . . . . . . . . . . . . . . . . . . . . . . .  18,500,000 
Hugh L. Dryden F l i g h t  Research F a c i l i t y  ...... 
Langley Research Center. . . . . . . . . . . . . . . . . . . . . .  2,950,000 
Lewis Research Center........................ 1,200,000 
Various Locat ions. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,800,000 
Repair  ....................................... 12,800,000 
R e h a b i l i t a t i o n  and Modif icat ion. . . . . . . . . . . . . .  17,700,000 

--- 

Minor Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . .  2,300,000 
F a c i l i t y  P lanning  and Design ................. 10,000,000 

--- 
21,405,000 

1 ,740,000 
2,840,000 
2,150,000 --- 

--- 
4,500,000 

16,200,000 
3,915,000 

14,000,000 
19,000,000 
3,750,000 
8,000,000 

--- 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113,700,000 97,500,000 

Reimbursement t o  GSA f o r  NASA u t i l i z e d  
p r o p e r t y  a t  E l l i n g t o n  A i r  Force Base, 
Texas, as  d i r e c t e d  by OMB.. . . . . . . . . . . . . . . . .  -- - --- 

T o t a l  Plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113,700,000 97,500,000 

FY 1984 

--- 
41,300,000 
12,000,000 

--- 
4,300,000 
3,900,000 

800,000 
9,500,000 

10,600,000 
1 ,700,000 

19,500,000 
24,500,000 

4,800,000 
9,200,000 

142,100,000 

8,400,000 

150,500,000 

SUM 5 



SUMMARY OF BUDGET PLAN BY C O G N I Z A N T  OFFICE 

FY 1982 FY 1983 
( I n  D o l l a r s )  

O f f i c e  o f  Space F l i g h t  ................................. 37,450,000 23,145,000 
O f f i c e  of Space Science  and A p p l i c a t i o n s  ............... 1 , 000 4, 990,000 
O f f i c e  of  Space Tracking and Data Systems .............. 9,800,000 --- 
O f f i c e  of Aeronaut ics  and Space Technology..  ........... 22,650,000 24,615,000 
O f f i c e  o f  Management ................................... 42,800,000 44,750,000 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 3,700,000 

SUMMARY OF BUDGET PLAN BY SUBFUNCTION 
Cod e 

NO - 
253 Space F l i g h t  ................................... 35,050,000 
254 Space Sc ience ,  A p p l i c a t i o n s ,  and Technology..  .. --- 

255 Suppor t ing  Space A c t i v i t i e s . . . . . . . . . . . . . . . . . . . .  56,000,000 
(250) S u b t o t a l ,  General S c i e n c e ,  Space ,  

and Technology ............................... 91,050,000 
402 A i r  T r a n s p o r t a t i o n  ............................. 22,650,000 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113,700,000 

97,500,000 

FY 1984 

539 300, 000 
1,600,000 
5,200,000 

24,000,000 
66,400,000* 

150,500,000 

21,405,000 41,300,000 
1,740,000 12,000,000 

54,240,000 73,200,000* 

77,385,000 126,500,000 
20,115,000 24,000,000 

97 500,000 150,500,000 

* I n c l u d e s  $8,400,000 reimbursement t o  GSA f o r  NASA u t i l i z e d  
p r o p e r t y  a t  E l l i n g t o n  Air Force Base, Texas, a s  d i r e c t e d  
by OMB. 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1984 ESTIMATES 

SUMMARY OF THE BUDGET PLAN BY LOCATION 

Location and P r o j e c t  

Lyndon B. Johnson Space Center 
R e h a b i l i t a t i o n  of U t i l i t y  Control  System, 

Various Bu i ld ings  ..................................... 
John F. Kennedy Space Center  
Cons t ruc t ion  of Waste M a t e r i a l  I n c i n e r a t o r . . . . . . . . . . . . . .  
Repair  of Opera t ions  and Checkout Bui ld ing Roof......... 

SDace S h u t t l e  F a c i l i t i e s  a t  Various Locat ions  
a s  Follows: 
M o d i f i c a t i o n s  f o r  Add i t iona l  C h i l l e r s  f o r  Mission 

Control  Center ( JSC) . . . . . . . . . . . .  ...................... 
M o d i f i c a t i o n s  t o  Mobile Launch Pla t form 83 (KSC) ........ 
Modi f i ca t ion  of  Manufacturing and F i n a l  Assembly 

F a c i l i t i e s  f o r  Ex te rna l  Tanks (MAF)........... ........ 
Minor Shutt le-Unique P r o j e c t s ,  Various Locat ions . . . . . . . .  
M o d i f i c a t i o n s  t o  S o l i d  Rocket Booster Refurbishment 

and Subassembly F a c i l i t i e s  (KSC)....... ............... 
Cons t ruc t ion  of  Component Ablator  F a c i l i t y  (MAF) ........ 
Cons t ruc t ion  of  So l id  Rocket Booster Process ing  and 

Modi f i ca t ions  t o  Bui ld ing 30 f o r  S h u t t l e  Opera t ions  
Segment S to rage  F a c i l i t i e s  (KSC)........ .............. 
(JSC) . .  ............................................... 

Modi f i ca t ions  t o  F i r i n g  Rooms (KSC)..... ................ 

Page 
FY 1982 FY 1983 FY 1984 No. 

(Thousands of D o l l a r s )  

680 

680 

1,720 
895 
82 5 

- 

35,050 

-- 
--- 

2, 785 
1,115 

-- 
15,000 

12,400 

650 
3,100 

41,300 

29 300 CF 1-4 
27,300 CF 1-12 

11,700 CF 1-18 --- 

SUM 7 
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Locat ion  and P r o j e c t  

Space S h u t t l e  Payload F a c i l i t i e s  a t  Various 
Locat ions  a s  Follows : 
Cons t ruc t ion  o f  Cargo Hazardous S e r v i c i n g  F a c i l i t y  

(KSC). ................................................ 
Encapsula t ion  F a c i l i t y  (SAEF-2) f o r  Cargo 
Process ing  (KSC)...................................... 

Modi f i ca t ions  t o  S p a c e c r a f t  Assembly and 

R e h a b i l i t a t i o n  and Modi f i ca t ion  f o r  Payload Ground 
Support Opera t ions  (KSC).. . . . . . . . . . . . . . . .  ............. 

Goddard Space F l i g h t  Center 
Cons t ruc t ion  of  Addi t ion  t o  Research P r o j e c t s  

Labora tory  (2) ........................................ 
R e h a b i l i t a t i o n  and Modi f i ca t ion  of U t i l i t y  Systems. ..... 
Wallops F l i g h t  Center 

R e h a b i l i t a t i o n  of Ai r f i e ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R e h a b i l i t a t i o n  of  Technica l  Support  Bu i ld ings .  .......... 

J e t  Propuls ion  Labora tory  
Con s t r uc t i o n of  Fr e que n c y S t  and a r  d s La bora  t o r  y .......... 
Modi f i ca t ions  t o  Space F l i g h t  Opera t ions  F a c i l i t y  ....... 
mes Research Center 
Cons t ruc t ion  o f  F lu id  Mechanics Laboratory. . . . . . . . . . . . . .  
Modi f i ca t ion  of  12-Foot Pressure Wind Tunnel . .  .......... 
Hugh L. Dryden F l i g h t  Research F a c i l i t y  
Cons t ruc t ion  o f  Aeronau t i ca l  Tracking F a c i l i t y . .  ........ 
Cons t ruc t ion  of  Data Analys is  F a c i l i t y . .  ................ 

Page 
No. FY 1982 FY 1983 FY 1984 

(Thousands of  D o l l a r s )  

12,000 

9,000 CF 2-1 

3,000 CF 2-9 

49 300 

1 , 600 CF 3-7 
2, 700 CF 3-1 

3,900 
3,900 CF 4-1 

800 
800 
- 

CF 5-1 
--- 



AST 5 4 02 

AST 5 402 
AST 5 402 
AST 5 402 

AST 5 402 

AST ti 5 402 

AST 5 402 
AST 5 402 

AST 5 402 

AST 5 402 

4 

ST&DS 7 255 
ST&DS 7 255 

MGMT 7 255 

MGMT 7 255 

Location and P r o j e c t  FY 1982 FY 1983 FY 1984 
(Thousands o f  D o l l a r s )  

Langley Research Center 2,950 16,200 9,500 
M o d i f i c a t i o n s  and Addi t ion  for Composite M a t e r i a l s  

Labora tory  (1293A) .................................... -- --- 5,100 
M o d i f i c a t i o n s  t o  30- by 60-Foot Wind Tunnel (643)  ....... --- --- 4,400 

Modi f i ca t ions  t o  Upgrade t h e  Transonic  Dynamics 

Modi f i ca t ions  f o r  Enhanced 20-Inch Supersonic  Wind 

-- 7 200 

Tunnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 9,000 

Tunnel................................................ 2,950 

Modi f i ca t ions  t o  t h e  4- by "-Meter Low Speed Tunnel . . . . .  -- 

--- 
--- --- 

Lewis Research Center 
Modi f i ca t ions  f o r  Small Engine Component T e s t i n g  

--- 7,000 
--- 3,600 

F a c i l i t y  --- 
Modi f i ca t ions  t o  I c i n g  Research Tunne l  ( 1 1 ) .  ............ --- 

...................................... 995 A l t i t u d e  Tes t ing  --- 

Research Bui ld ing ..................................... --- 2,920 

and Thermal Fa t igue  Tes t ing  ........................... I , 200 

.............................................. 
Modif ica t ion  of Rocket Engine Test F a c i l i t y  f o r  

Modi f i ca t ion  t o  450 PSI Air System i n  Engine 

Modi f i ca t ions  f o r  High P r e s s u r e  Turbine Corrosion 

--- 
-- 

--- -- 
Various Locat ions  9,800 - --- 1,700 
Relocat ion  of  26-Meter STDN Antenna, Spain ( JPL) . . . . . . . .  --- --- 1 t 700 --- --- Cons t ruc t ion  of  Two 34-Meter Antennas. . . . . . . . . . . . . . . . . . .  9,800 

Repair of  F a c i l i t i e s  a t  Various Loca t ions  
Not i n  Excess of $500,000 Per P r o j e c t  ................... 12,800 14,000 19,500 

R e h a b i l i t a t i o n  and Modi f i ca t ion  of  F a c i l i t i e s  
a t  Various Loca t ions ,  Not i n  Excess o f  $500,000 
Per P r o j e c t  ............................................. 17,700 I g , O O O  24,500 

Page 
No. 

CF 6-1 
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CF 7-1 
CF 7-11 

CF 8-1 
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MGMT 7 

MGMT 7 

MGMT 7 

255 

255 

255 

Location and P r o j e c t  

Minor Cons t ruc t ion  of New F a c i l i t i e s  and Addi t ions  
t o  E x i s t i n g  F a c i l i t i e s  a t  Various Loca t ions ,  Not 
i n  Excess of $250,000 per  P r o j e c t  ....................... 
F a c i l i t y  Planning and Design ............................ 

S u b t o t a l .  ............................................. 
Reimbursement t o  GSA f o r  NASA U t i l i z e d  Proper ty  a t  
E l l i n g t o n  Air Force Base, Texas a s  Direc ted  by  OMB...... 

TOTAL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FY 1982 FY 198 FY 1984 
(Thousands of D o l l a r s )  

2,300 

10,000 

1 1 3 , 700 

113,700 

3,750 4,800 

8,000 9,200 

97,500 142,100 

--- 8,400 

97,500 150,500 

Page 
No. 

CF 11-1 

CF 12-1 

CF 13-1 



LOCATION OF MAJOR AND COMPONENT INSTALLATIONS 

AMES RESEARCH 
CENTER (ARC) PLUM BROOK 

LEWIS RESEARCH CENTER (LeRC) 

/ OPERATIONS D I V I S I O N  I ( P BODILeRC) 

LABORATORY (JPL) 
( CONTRACT0 R 

TEXAS 
OPERATED) L 

- a. 

GODDARD SPACE 
P CO". 
'N.J. 

FLIGHT CENTER (GSFC) -DEL. 

WESTERN OPERATIONS 
SU PPORT OFF I CE 

WALLOPS FLIGHT CENTER 

JET PROPULSION HEADQUARTERS, D. C. 

RESEARCH CEMER (LaRC) 

ENNEDY SPACE CENTER (KSC) 

MARSHALL SPACE 
FLIGHT CENTER (MSFC) 

NATIONAL SPACE TECHNOLOGY 
LA BORATOR I E S (N  STL) 

DRYDEN FLIGHT 
RESEARCH FACILITY 
(DFRFIARCJ 

TEST FACIL ITY 

'OM M 1 CHOU D 
(SCCIMSFC) ASSWBLY 

FAC I LI TY 
(MAFIMSFC) 

ABBREVIATION OF PARENT INSTALLATION (L SITE ABBREVIATION 
SUM 11 

-1 



WCORDED VALUE OF CAPITAL TYPE PROPERTY 
IN-EOUSE AND CONTRACTOR HELD 

AS OF SEPTEMBER 30, 1982 
(Dollars  In Thousands) 

R e a l  Property 
Other S t ruc tu res  Leasehold Fixed Assets Grand 

Reporting I n s t a l l a t i o n  Land Buildings and P a c i l i t i e s  Imp rovements To ta l  Equipment I n  Progress To ta l  

Ames Research Center 
ARC-Moffett F ie ld ,  CA. 
Various Locations (a) 

Dryden F l igh t  Research Center 
DFRC - Edwards AFB. CA. 
Various Locations (a) 

Goddard Space F l igh t  Center 
GSFC - Greenbelt, EID. 
Tracking S ta t ions  Network 
WPP - Wallops I s l and ,  VA. 
Various Locations (a) 

Jet Propulsion Laboratory 
JF'L - Pasadena, CA. 
Deep Space Network 

Johnson Space Center 
JSC - Houston, Tx. 
White Sands T e s t  F a c i l i t y  

WSTB - Las Cruces, NH. 
Various Locations (a) 

Kennedy Space Center 
KSC Cape Canavera1,F'L. 
Western Test  Range Operations 

Div. STROD-Lompoc, CA. 
Various Locat ions (a) 

Langley Research Center 
LARC - Eampton. VA. 
Various l o c a t i o n s  (a) 

Levis Research Center 
LEK - Cleveland, OH. 
Plumbrook opera t ions  Division 

' var ious  bcatioas (a) 
PBOD - Sandusky. OH. 

Marshall Space F l igh t  Center 
HSFC - Bus t sv i l l e ,  AI.. 
Nichoud Assembly F a c i l i t y  

MAP - New Orleans, LA. 
S l i d e l l  Computer Complex 

SCC - S l i d e l l ,  LA. 
Various Locations (a) 

National  Space Technology Labs. 
NSTL - NSTL S ta t ion ,  PIS. 
Various loca t ions  (a) 

NASA Headquarters 
Washington, CC 
Various loca t ions  (a) 

TOTAL 

$ 2,928 $ 220,584 $ 11.632 $ -0- $ 235,144 $ 253.841 $ 164.695 $ 653.680 
2.928 220.584 11,632 -0- 235,144 247,068 164.695 646.907 
-0- -0- -0- -0- -0- 6,773 -0- 6,773 

-0- 15.534 7.189 -0- 22.723 69,779 4.955 97.457 
-0- 15,534 7,189 -0- 22,723 68.677 4;955 96.355 
-0- -0- -0- -0- -0- 1,102 -0- 1,102 

2.862 145,696 117.294 -0- 265.852 556,690 26.624 849,166 
1,361 100,450 19,182 -0- 120,993 215,411 19,529 355,933 

31 15,007 40,298 -0- 55,336 212,235 3,075 270,646 
1,470 30,194 57,776 -0- 89,440 56,799 4,020 150,259 
-0- 45 38 -0- 83  72,245 -0- 72.328 

1.188 97.311 69,017 1.807 169.323 261.252 22.309 452.884 
1,188 85,565 12,619 1.805 101,177 186,443 22,309 309,929 
-0- 11.746 56,398 2 68,146 74,809 4- 142,955 

9,115 201,533 65,210 -0- 275,858 602.774 31.208 909.840 
5.545 165,303 38,413 -0- 209,261 363,051 26,770 599,082 

-0- 9,453 21,240 -0- 30,693 17,965 -0- 48,658 
3,570 26.777 5,557 -0- 35,904 221.758 4,430 262,100 

71.345 390.154 419,677 -0- 881,176 1.549.138 72.092 2,502.406 
71.345 390,154 419,677 -0- 881,176 1,543,212 72,092 2.496.480 

-0- -0- 
-0- -0- 

-0- -0- -0- 4,254 -0- 4,254 
-0 -0- 4- 1,672 v 1,672 

162 137.318 299.682 -0- 437.162 193.620 44.309 675.091 
656,805 162 137,318 299,631 4 437,111 175.385 44.309 

-0- -0- 51 -0- 5 1  18,235 -0- 18.286 

3.651 226.576 80.103 136 310.466 160.603 14,545 485.614 
316 150,139 60.639 136 211,230 119.230 14,545 345.005 

3,335 76,437 19.464 -0- 99,236 6,275 -0- 105,511 
4 4 -0- -0- -0- 35.098 -0- 35.098 

7.164 219.216 137.255 -c- 363.635 418.113 718 7a2.466 
-0- 125,711 b5.647 -0- 191.358 246.875 718 438.951 

7,095 83,613 58.709 -0- 149.417 31,080 -0- ia0.497 
69 5,043 2,221 -0- 7.333 6,268 -0- 13,601 

-0- 4.849 10,678 -0- 15,527 133,890 -0- 149,417 

18.061 69.802 193.093 -0- 280.956 28.680 -0- 309.636 
18.061 69,802 193,093 4 280,956 28,619 -0- 309,575 

-0- -0- -0- -0- -0- 6 1  -0- 61 

-0- -0- 4 -0- -c- 17.496 -0- 17.496 
-0- -0- -0- -0- -0- 9,529 -0- 9.529 
-0- 4 -0- -0- -0- 7,967 -0- 7,967 

$116.476 $1.723.724 $1.400.152 $1.943 $3.242.295 t4.ui .9a6 ~381.455 $7.735.736 

(a) Includes Property i n  possession of con t rac to r s  a t  va r ious  locat ions.  SUM 1 2  





SPACE SHUTTLE 
FACILITIES 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

SPACE SHUTTLE FACILITIES 

O f f i c e  o f  Space F l i g h t :  Amount Page No. 

Summary............... .................................................................. CF 1-1 

Launch and Landing ............................................................ 29,600,000 
Mod i f i ca t ions  f o r  Add i t i ona l  C h i l l e r s  f o r  Mission Control  Center 

Mod i f i ca t ions  t o  Mobile Launch Pla t form 113 
Lyndon B. Johnson Space Center............................................ 2,300,000 CF 1-4 

Kennedy Space Center...................................................... 27,300,000 CF 1-12 

Manufacturing and F i n a l  Assembly Fac i l i t i es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,700,000 

M o d i f i c a t i o n s  o f  Manufacturing and F i n a l  Assembly F a c i l i t i e s  f o r  
Ex te rna l  Tanks, Michoud Assembly F a c i l i t y  ................................. 11,700,000 CF 1-18 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,300,000 

CF 1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Space S h u t t l e  F a c i l i t i e s  

INSTALLATION : V a r  i o u  s L o c a t i o n s  

FY 1984 CoF ESTIMATE: $41 ,300,000 

LOCATION OF PROJECT: Loca t ions  a r e  i d e n t i f i e d  i n  t h e  fo l lowing  documentat ion.  

COGNIZANT HEADQUARTERS OFFICE: Off  ice of Space F1 i g  h t  

Fy 1983 AND P R I O R  YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

P1  anning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 46,910,000 54,667,000 7,757,000 
C a p i t a l i z e d  inves tmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 173,294,737 173,294 ,737 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,757,000 220,204 ,737 227,961 ,737 

SUMMARY 'PURPOSE AND SCOPE: 

The purpose  o f  t h i s  p r o j e c t  i s  t o  r e h a b i l i t a t e ,  modify, and add t o  e x i s t i n g  Government-owned f a c i l i t i e s ,  and 
t o  c o n s t r u c t  new f a c i l i t i e s  t o  meet unique r equ i remen t s  of t h e  Space S h u t t l e  Program. A s  i n  p r i o r  y e a r s ,  t h i s  
S h u t t l e  f a c i l i t i e s  package i n c l u d e s  a l l  major f a c i l i t y  r equ i remen t s  unique t o  t h e  Space S h u t t l e  Program. In  
FY 1984, t h e  proposed S h u t t l e  f a c i l i t i e s  a r e  p r i m a r i l y  r e l a t e d  t o  m o d i f i c a t i o n s  t o  s u p p o r t  l aunch  o p e r a t i o n s  
a t  Kennedy Space Center (KSC) and e x t e r n a l  t ank  ( E T )  manufacturing and f i n a l  assembly a t  Michoud Assembly 
F a c i l i t y  (MAF). Also inc luded a r e  m o d i f i c a t i o n s  t o  t h e  Mission Contro l  Center  a t  Johnson Space Center  (JSC) . 

CF 1-1 



PROJECT JUSTIFICATION: 

p r i o r  year  CoF budge t s  f o r  t h e  Space S h u t t l e  Program au thor i zed  m o d i f i c a t i o n s  and c o n s t r u c t i o n  o f  f a c i l i t i e s  
f o r  t e c h n i c a l  development,  Space S h u t t l e  Main Engine t e s t s ,  ground t es t s ,  manufac tu r ing ,  and l aunch  and l a n d i n g .  
A l l  of t h e  f a c i l i t i e s  t o  s u p p o r t  t h e  d e s i g n  development,  t e s t  and e v a l u a t i o n  p o r t i o n  o f  t h e  program a r e  completed 
and o p e r a t i o n a l .  The major p r o j e c t  i n  t h i s  funding r e q u e s t  is f o r  m o d i f i c a t i o n s  t o  Mobile Launch Pla t form #3 
t o  s u p p o r t  t h e  i n c r e a s i n g  f l i g h t  r a t e .  Other p r o j e c t s  inc luded a r e  m o d i f i c a t i o n s  t o  manufactur ing  f a c i l i t i e s  
f o r  ET'S t o  meet p roduc t ion  r equ i remen t s  and m o d i f i c a t i o n s  t o  c h i l l e r s  f o r  t h e  Mission Contro l  Center  a t  JSC. 
D e t a i l e d  j u s t i f i c a t i o n s  a r e  inc luded  i n  the  p r o j e c t  documents t h a t  fo l low.  

A s  i n  p r e v i o u s  r e q u e s t s ,  t h e  p r o j e c t s  inc luded have been c a r e f u l l y  reviewed a g a i n s t  o p e r a t i o n a l  p r o j e c t i o n s  
and miss ion  c a p a b i l i t i e s  t o  i n s u r e  t h a t  they  a r e  n o t  p rematu re ly  r e q u e s t e d .  

CF 1- 2  



PROJECT COST ESTIMATE: 

Launch and Landing F a c i l i t i e s  ........................................................... 
Modi f i ca t ion  f o r  Add i t iona l  C h i l l e r s  f o r  Mission Control  Center. 

Johnson Space Center  ................................................................ 
Modi f i ca t ion  t o  Mobile Launch Pla t form #3. 

Kennedy Space Center ................................................................ 
Manufactur ing  and F i n a l  Assembly F a c i l i t i e s  ............................................. 

M o d i f i c a t i o n s  of Manufacturing and F i n a l  Assembly F a c i l i t i e s  f o r  E x t e r n a l  Tanks. 
Michoud Assembly F a c i l i t y  ........................................................... 
T o t a l  ............................................................................... 

29.600. 000 

2.300. 000 

27.300. 000 

11.700. 000 

11.700. 000 

41.300. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Mod i f i ca t ions  for A d d i t i o n a l  C h i l l e r s  f o r  Mission Con t ro l  Center  

1 INSTALLATION : Lyndon B. Johnson Space Center  

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space F l i g h t  

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P l ann ing  
and Design Cons t ruc t ion  Total  

....................................... S p e c i f i c  CoF funding  157,000 --- 157 , 000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 14 ,451,000 14,451,000 

Total...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,000 14,451,000 14,608,000 

SUMMARY PURPOSE AND SCOPE: 
t 

T h i s  p r o j e c t  p rov ides  a d d i t i o n a l  c h i l l e d  water c a p a c i t y  f o r  t h e  Mission Opera t ions  Wing (MOW) i n  t h e  Mission 
Con t ro l  Cen te r ,  Bui ld ing  30 ( F i g u r e  1 ) .  During S h u t t l e  mission c o n t r o l  o p e r a t i o n s  i n  warm weather ,  t h e  c o o l i n g  
load  exceeds  t h e  c a p a c i t y  of one of t h e  two e x i s t i n g  700-ton c h i l l e r s .  I n  1984, it i s  e s t i m a t e d  t h a t  t h e  
c o o l i n g  load  w i l l  r o u t i n e l y  exceed t h e  c a p a c i t y  of one 700-ton c h i l l e r  r e g a r d l e s s  o f  weather  c o n d i t i o n s .  T h i s  
p r o j e c t  w i l l  p rovide  two 400-ton e l e c t r i c- d r i v e n  c h i l l e r s  and one a d d i t i o n a l  d i e s e l- d r i v e n  g e n e r a t o r  f o r  
adequa te  on- l ine  and s t andby  c h i l l e r  c a p a b i l i t y ,  and t h e  co r r e sond ing  a d d i t i o n a l  e lec t r ic  power. 

CF 1-5 



PROJECT JUSTIFICATION: 

The MOW p rov ides  a l l  mi s s ion  c o n t r o l  f u n c t i o n s  f o r  Space S h u t t l e  f l i g h t s .  The a d j a c e n t  Emergency Power 

As t h e  S h u t t l e  f l i g h t  r a t e  i n c r e a s e s ,  s imu l t aneous  o p e r a t i o n  o f  bo th  f l i g h t  
Bu i ld ing  48 houses t h e  equipment t h a t  p rov ides  t h e  c h i l l e d  water t o  t h e  MOW and g e n e r a t e s  back-up e l e c t r i c i t y  
f o r  a l l  MOW t e c h n i c a l  power. 
c o n t r o l  rooms i n  t h e  MOW w i l l  be  r o u t i n e  and one 7OO-ton c h i l l e r  w i l l  n o t  be adequate .  The c o o l i n g  l o a d s  are 
i n c r e a s i n g  because a d d i t i o n a l  t e c h n i c a l  equipment and computers  a r e  be ing  i n s t a l l e d  and bo th  of t h e  c o n t r o l  
rooms and t h e  a d j a c e n t  s u p p o r t  a r e a s  a re  be ing  used more a s  t h e  f l i g h t  r a t e  i n c r e a s e s .  Metered measurements 
and e n g i n e e r i n g  a n a l y s e s  have confirmed these load  growths.  

With t h e  c u r r e n t  c h i l l e r  c o n f i g u r a t i o n ,  when t h e  c o o l i n g  load  exceeds  700 t o n s ,  t h e  two e x i s t i n g  e lectr ic-  
Under these c o n d i t i o n s ,  there  is  no s t andby  c h i l l e r  i n  t h e  e v e n t  d r i v e n  c h i l l e r s  must be  ope ra t ed  ( F i g u r e  2 ) .  

o f  a f a i l u r e .  Also ,  i n  t h i s  mode, t h e  second 700-ton c h i l l e r  i s  ope ra t ed  v e r y  i n e f f i c i e n t l y .  It p rov ides  
o n l y  p a r t i a l  c a p a c i t y  c o o l i n g  ( app rox ima te ly  250 t o n s )  whi le  consuming n e a r l y  f u l l  l oad  e lec t r ic  power. 

T h i s  p r o j e c t  p rov ides  needed a d d i t i o n a l  c h i l l e r  c a p a c i t y  f o r  on- l ine  c o o l i n g  l o a d s  and standby/back-up 
c a p a b i l i t y  ( F i g u r e  3 ) .  Under peak demand, t h e  c o o l i n g  r equ i r emen t s  w i l l  be met by one o f  t h e  two e x i s t i n g  
700- ton c h i l l e r s  and one o f  t h e  two new two 400-ton c h i l l e r s .  
on- l ine  c h i l l e r ,  t h e  des igna t ed  s t andby  c h i l l e r ,  e i ther  a 700-ton o r  400-ton u n i t ,  w i l l  be brought  on l i n e .  
T h i s  c o n f i g u r a t i o n  w i l l  a l s o  pe rmi t  one o f  t h e  t o t a l  o f  f o u r  c h i l l e r s  t o  be "out-of-servicet1 for p e r i o d i c  
main tenance .  

In  case o f  f a i l u r e  of e i ther  a 700- or 400-ton 

P rov id ing  f o r  t h e  i nc reased  c o o l i n g  l o a d s  d e s c r i b e d  above a l s o  i n c r e a s e s  t h e  MOW e lec t r ic  power requi rement .  
Under less c r i t i c a l  c o n d i t i o n s  t h e  i n c r e a s e d  e l ec t r i c  load  would be met by u s i n g  more commercial power. However, 
t h e n  a commercial power ou tage  could  n o t  be t o l e r a t e d .  By 1984, t h e  back-up e lec t r ic  power g e n e r a t i n g  c a p a c i t y  
i n  Bu i ld ing  48 ( two g e n e r a t o r s  on l i n e  and t h e  t h i r d  he ld  i n  s t andby  ( F i g u r e  2 ) )  w i l l  be i n s u f f i c i e n t  t o  
accommodate t h e  i n c r e a s i n g  t e c h n i c a l  equipment power demand p l u s  t h e  s imu l t aneous  o p e r a t i o n  o f  a 700-ton and 
400-ton c h i l l e r .  It is  e s s e n t i a l ,  t h e r e f o r e ,  t h a t  an a d d i t i o n a l  d i e s e l- d r i v e n  g e n e r a t o r  be provided for 
adequa te  ,emergency back-up e lec t r ic  power f o r  bo th  t h e  c h i l l e r  l oad  and t h e  a d d i t i o n a l  t e c h n i c a l  equipment and 
computers .  

Of a number o f  a l t e r n a t i v e s  s t u d i e d ,  t h e  above approach w i l l  have t h e  l e a s t  impact on ongoing o p e r a t i o n s  
when f l i g h t  r a t e  a c t i v i t y  w i l l  b ee inc reas ing .  
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IMPACT OF DELAY: 

I f  t h e  p r o j e c t  is  n o t  approved,  t e c h n i c a l  e l ec t r i ca l  power usage i n  t h e  MOW would have t o  be  r e s t r i c t e d  
d u r i n g  f l i g h t  s i m u l a t i o n s  and space  f l i g h t s .  T h i s  would cause  s e v e r e  o p e r a t i o n a l  c o n s t r a i n t s  d u r i n g  s imula t ions  
and mis s ions .  O f  g r e a t e r  impact  would be t h e  l o s s  o f  a 700-ton c h i l l e r  d u r i n g  a h igh  demand f l i g h t  pe r iod  
when t h e  remain ing  700-ton u n i t  w i l l  n o t  c a r r y  t h e  f u l l  c o o l i n g  load .  I n  e i t h e r  c a s e ,  t h e  24 f l i g h t  pe r  yea r  
s chedu le  could  not be suppor ted .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for t h e  c o n s t r u c t i o n  of a 28- foot (8.53 meter) e x t e n s i o n  t o  t h e  n o r t h  end o f  t h e  
Emergency Power Bu i ld ing ,  Bui ld ing  48, adding  2 ,178  squa re  feet  (202.3 s q u a r e  meters) o f  f l o o r  space  t o  i n s t a l l  
two 400-ton e l e c t r i c- d r i v e n  c h i l l e r s ,  c h i l l e d  water pumps, condenser  c o o l i n g  water pumps, a c o o l i n g  tower c e l l ,  
and i n s t a l l a t i o n  o f  i n t e r c o n n e c t i n g  p ip ing .  Electric m o d i f i c a t i o n s  i n c l u d e  t h e  i n s t a l l a t i o n  o f  a 2 ,500  kVA 
t r a n s f o r m e r ,  swi tchgear  and i n t e r c o n n e c t i n g  e l e c t r i c a l  c a b l i n g  for powering t h e  c o o l i n g  equipment and b u i l d i n g  
a d d i t i o n  e l ec t r i ca l  sys tems,  and a 1,700 kVA d i e s e l  d r i v e n  e l ec t r i ca l  g e n e r a t o r  f o r  i n c r e a s e d  back-up t o  
commercial power. 

CF 1- 7  



PROJECT COST ESTIMATE: 

T h i s  c o s t  e s t i m a t e  is  based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  o f  U n i t  
Measure Q u a n t i t y  c o s t  

--- --- --- Land A c q u i s i t i o n . . . .  ..................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

1,700 kVA d i e s e l- d r i v e n  e l e c t r i c a l  g e n e r a t o r  system... .  
400-ton e l e c t r i c- d r i v e n  ch i l l e r . . . . . . . . . . . . . . . . . . . . . . . .  
Cooling tower.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Water p u m p s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechanical modif ica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E l e c t r i c a l  m o d i f i c a t i o n s  i n c l u d i n g  2500 kVA t rans fo rmer  
F u e l  o i l  s t o r a g e  tank. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A r c h i t e c t u r a l - s t r u c t u r a l  modif ica t ions . . . . . . . . . . . . . . . . .  
S i t e  development ....................................... 

EA 
EA 
EA 
EA 
LS 
LS 
EA 
LS 
LS 

958 , 000 
158 , 500 
84 , 000 
11,500 

--- --- --- Equipment ................................................ 
--- --- --- F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e ) .  .......................... 

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

2,300,000 

958 , 000 
317,000 

84 , 000 
46 , 000 

217,000 
364 , 000 

35 , 000 
261 , 000 

18,000 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - Floor  Plan E x i s t i n g  C o n f i g u r a t i o n ,  Bu i ld ing  48 
F i g u r e  3 - Floor  Plan New C o n f i g u r a t i o n ,  Bu i ld ing  48 
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OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is  r e q u i r e d  f o r  t h i s  p r o j e c t .  

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  P R O J E C T :  

It is  p r e s e n t l y  estimated t h a t  no f u t u r e  C o F  funding  r equ i r emen t s  w i l l  be neces sa ry  t o  complete  t h i s  p r o j e c t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

1 PROJECT TITLE: Mod i f i ca t ions  t o  Mobile Launch P la t fo rm 113 

INSTALLATION: John F. Kennedy Space Center  

FY 1984 CoF ESTIMATE: $27,300,000 

LOCATION OF PROJECT: John F. Kennedy Space Center ,  Brevard County, F l o r i d a  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Space F l i g h t  

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning  
and Design Cons t ruc t  i o n  T o t a l  

S p e c i f i c  CoF funding  ....................................... 1,000,000 --- 1,000,000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 14,328,737 14,328,737 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 1,000,000 

SUMMARY PURPOSE AND SCOPE: 

14,328,737 15,328,737 

The Space S h u t t l e  Program h a s  made maximum use  o f  r econf igu red  equipment and modif ied f a c i l i t i e s  from t h e  
Apollo Program t o  reduce  c a p i t a l  costs.  By u s i n g  such equipment and f a c i l i t i e s  t h e  S h u t t l e  is  mated , i n t e g r a t e d  , 
checked o u t ,  moved t o  t h e  launch  pad, and launched from mobi le  l aunch  p l a t f o r m s  (MLP) t h a t  have been modif ied 
f o r  S h u t t l e  use from t h e  Apollo c o n f i g u r a t i o n  ( F i g u r e  1 ) .  P r i o r  y e a r s '  resources provided f o r  m o d i f i c a t i o n s  
t o  two Apollo mobile  l a u n c h e r s  f o r  t h i s  purpose.  Reconf igur ing  a t h i r d  MLP f o r  S h u t t l e  is r e q u i r e d  now t o  
s u p p o r t  f l i g h t s  mani fes ted  i n  1986 and beyond. The l aunch  c a p a b i l i t y  is  c u r r e n t l y  l i m i t e d  t o  approximate ly  
16 f l i g h t s  per  y e a r ,  u s ing  t h e  two MLP's. 
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PROJECT JUSTIFICATION: 

Earlier  e s t i m a t e s  i n d i c a t e d  t h a t  each  modi f ied  MLP would u l t i m a t e l y  s u p p o r t  15 t o  16 S h u t t l e  l aunches  per  
yea r .  
estimates t o  be o v e r l y  o p t i m i s t i c .  
c o n t i n u e  t o  d e c r e a s e  w i th  each f l i g h t ,  t h e  u l t i m a t e  l aunch  r a t e  pe r  MLP appea r s  t o  be  8 f l i g h t s  p e r  yea r .  
Based on t h e s e  p r o j e c t i o n s ,  planned l aunch  r a t e s  f o r  t h e  f o u r t h  q u a r t e r  o f  1986 and beyond w i l l  exceed t h e  
c a p a b i l i t i e s  o f  t h e  f irst  two mobile  l a u n c h e r s .  Because m o d i f i c a t i o n s  t o  p rov ide  t h e  t h i r d  mobi le  l aunche r  
r e q u i r e  approximate ly  3 y e a r s ,  t h i s  p r o j e c t  is  inc luded  i n  t h e  FY 1984 budget  r e q u e s t .  

Exper ience  from t h e  f o u r  developmental  f l i g h t s  and t h e  f i r s t  o p e r a t i o n a l  f l i g h t  h a s  shown t h e s e  o r i g i n a l  
Although t h e  MLP p r o c e s s i n g  time between l aunches  h a s  dec reased  and should 

IMPACT OF DELAY: 

Delaying t h i s  p r o j e c t  w i l l  have an adve r se  impact  on t h e  f l i g h t  s chedu le  f o r  FY 1987 and subsequent  y e a r s .  
U n t i l  t h i s  t h i r d  MLP becomes o p e r a t i o n a l ,  t h e  l aunch  r a t e  w i l l  be l i m i t e d  t o  16 f l i g h t s  per  year .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for m o d i f i c a t i o n s  t o  an e x i s t i n g  Apollo era mobi le  l aunch  p l a t fo rm and p r o v i d e s  u t i l i t i e s  
Mod i f i ca t ions  t o  t h e  mobi le  l aunche r  i n c l u d e  r e l o c a t i n g  v e h i c l e  t o  t e s t  t h e  r econf igu red  MLP a t  i t s  park  s i t e .  

s u p p o r t  and hold-down p o i n t s ;  r e c o n f i g u r i n g  eng ine  exhaus t  openings ;  and m o d i f y i n g / i n s t a l l i n g  e l ec t r i ca l ,  
mechanica l ,  communications, and s p e c i a l  sys tems.  They are  v i r t u a l l y  t h e  same a s  accomplished for t h e  two 
p r e v i o u s l y  modif ied MLP's. 

The MLP, which was o r i g i n a l l y  des igned  and c o n s t r u c t e d  t o  accommodate Apollo hardware,  i s  a two- story s t ee l  
s t r u c t u r e ,  25 feet  h igh  by 160 fee t  l ong  by 136 fee t  wide ( 7 . 6  meters by 48.8 meters by 41.5 meters). An 
u m b i l i c a l  tower rises 380 feet  (115.8 meters) above t h e  deck of t h e  l aunch  p l a t fo rm and weighs app rox ima te ly  
10.5 m i l l i o n  pounds (4.76 m i l l i o n  k i log rams) .  A l aunch  p e d e s t a l  weighing approximate ly  1 m i l l i o n  pounds (0 .45  
m i l l i o n  k i l o g r a m s ) ,  used f o r  l aunch ing  a Sa tu rn  1B wi th  a Skylab payload ,  rises 127 fee t  (38.7 meters) above 
t h e  l aunch  deck.  Electric power; gaseous n i t r o g e n  and hel ium; a d e l u g e  system; h e a t i n g ,  v e n t i l a t i n g ,  and a ir-  
c o n d i t i o n i n g  ( H V A C ) ;  and a f i r e  e x t i n g u i s h i n g  system a r e  p a r t  o f  t h e  p l a t fo rm.  Much of t h e  p i p i n g  and c a b l i n g  
i s  con ta ined  i n s i d e  t h e  p l a t fo rm.  P r o p e l l a n t  l i n e s  for l i q u i d  hydrogen run  o u t s i d e  t h e  p l a t f o r m  t o  t h e  
s p a c e c r a f t .  To adap t  t h i s  l a r g e  and complex f a c i l i t y  t o  S h u t t l e  r equ i r emen t s  * major m o d i f i c a t i o n s  are  r e q u i r e d .  

The MLP m o d i f i c a t i o n s  i n c l u d e  p rov id ing  t h r e e  openings  i n  t h e  mobi le  launcher--one approximate ly  32 fee t  by 
35 fee t  (9.8 meters by 10.7 meters) f o r  t h e  O r b i t e r  main eng ine  exhaus t  and two approximate ly  20 fee t  by 42 
fee t  (6.1 meters by 12.8 meters) f o r  t h e  S o l i d  Rocket Booster  (SRB)--instead o f  t h e  one opening o f  t h e  Apollo 
c o n f i g u r a t i o n .  G i r d e r s ,  f raming ,  deck p l a t e s ,  h e a t  s h i e l d s ,  and hold-down arms w i l l  be  removed. P ip ing  f o r  
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t h e  HVAC system; d u c t s  for t h e  envi ronmenta l  c o n t r o l  system; and l i n e s  for t h e  pneumatic,  p r o p e l l a n t ,  water, 
and c o o l a n t  sys tems w i l l  be r e r o u t e d  t o  accommodate t h e  new exhaus t  openings .  I n s t r u m e n t a t i o n ,  communications 
l i n e s ,  c o n t r o l s ,  60-Hertz power, l i g h t i n g ,  and t h e  l i g h t n i n g  p r o t e c t i o n  system a l l  must be  modi f i ed .  A new 
f i r e  alarm system and a hazardous  g a s  d e t e c t i o n  system w i l l  be provided .  

New suppor t  and hold-down p o i n t s  f o r  t h e  SRB and new suppor t  p o i n t s  f o r  t h e  removable Orbiter e r e c t i o n  
s u p p o r t s  w i l l  be provided .  Crawler t r a n s p o r t e r / m o b i l e  l aunche r  s u p p o r t  p o i n t s  w i l l  be r e l o c a t e d  t o  ba l ance  
t h e  load.  
a s  r e r o u t i n g  mechanical  and e l ec t r i ca l  sys tems.  

These r e c o n f i g u r a t i o n s  w i l l  r e q u i r e  m o d i f i c a t i o n s  t o  t h e  i n t e r n a l  s t r u c t u r e  o f  the  l aunche r  a s  well 

The u m b i l i c a l  towers on t h e  p r e v i o u s l y  modi f ied  mobile l a u n c h e r s  were removed as  p a r t  o f  t h e  CoF m o d i f i c a t i o n s  
The u m b i l i c a l  tower and launch  p e d e s t a l  on t h i s  t h i r d  because t h e y  were r e q u i r e d  for use  a t  Pad A and Pad B. 

mobi le  l aunche r  are n o t  r e q u i r e d  for t h e  S h u t t l e  Program. Therefore, t h e y  a re  be ing  excessed and a r e  n o t  
i nc luded  i n  t h i s  CoF p r o j e c t .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  e s t i m a t e  is based on r e l a t e d  e n g i n e e r i n g  s t u d i e s  and e x p e r i e n c e  gained i n  modifying MLP's 1 
and 2. 

U n i t  o f  Unit  
Measure Q u a n t i t y  c o s t  c o s t  - 

--- --- --- --- Land A c q u i s i t i o n  ......................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 27,300,000 

Mobile Launch Platform.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 25; 100 , 000 

Removal o f  tower /adap te r  ............................. LS --- --- (374 , 000) 
Structural........................................... LS --- --- ( 15,464,000) 
Mechanical........................................... LS --- --- (7  , 240,000) 
Electrical........................................... LS -- - --- (1 ,300,000)  
Water systems ........................................ LS --- --- (722 , 000) 

MLP p a r k h a i n t e n a n c e  s i t e  ut i l i t ies . . . . . . . . . . . . . . . . . . . .  LS -- - --- 2 , 200 , 000 

--- --- --- --- Equipment ................................................ 
F a l l o u t  S h e l t e r  ( n o t  feas ib le) . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- --- 

Total................................................................................. 27,300,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Schematic 
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OTHER EQUIPMENT SUMMARY: 

C e r t a i n  items o f  n o n c o l l a t e r a l  equipment w i l l  be r e q u i r e d  t o  make MLP-3 o p e r a t i o n a l .  These i n c l u d e  t h e  t a i l  
These s e r v i c e  masts, pneumatic p a n e l s  f o r  gaseous  n i t r o g e n  and he l ium,  and Launch P roces s ing  System equipment.  

items w i l l  cost approximate ly  $42,300,000 ( n o n r e c u r r i n g )  and w i l l  be provided  wi th  R&D r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding  for t h i s  t h i r d  MLP i s  a n t i c i p a t e d .  

, 

CF 1-16 



JOHN F.  KENNEDY SPACE CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS TO MOBILE LAUNCH PLATFORM #3 

SCHEMATIC 

H, 

PRIOR 
UMBIL 

FIGURE 1 CF 1-17 



MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1984 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  o f  Manufactur ing  and F i n a l  Assembly F a c i l i t i e s  f o r  E x t e r n a l  Tanks 

-4 I INSTALLATION: Michoud Assembly F a c i l i t y  

FY 1984 CoF ESTIMATE: $11,700,000 

LOCATION OF PROJECT: New Or leans ,  Or leans  P a r i s h ,  Lou i s i ana  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space F l i g h t  

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 6,600,000 46,910,000 53,510,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  144,515,000 144,515,000 

Total.................................................... 6,600,000 191,425,000 198,025,000 

SUMMARY PURPOSE AND SCOPE: 
I 

T h i s  p r o j e c t  c o n t i n u e s  work funded i n  F i s c a l  Year 1983 and p r i o r  y e a r s  f o r  m o d i f i c a t i o n s  of manufactur ing  
and f i n a l  assembly f a c i l i t i e s  a t  t h e  Michoud Assembly F a c i l i t y  (MAF) f o r  Space S h u t t l e  E x t e r n a l  Tank ( E T )  
p roduc t ion .  The ET i s  t h e  component o f  t h e  Space S h u t t l e  t h a t  s u p p l i e s  p r o p e l l a n t s  t o  t h e  O r b i t e r ' s  main 
eng ines .  
hydrogen (LH2) t ank .  

Each ET c o n s i s t s  of t h r e e  major components: a l i q u i d  oxygen (LO2) t a n k ,  an i n t e r t a n k ,  and a l i q u i d  
The f a c i l i t y  m o d i f i c a t i o n s  a t  MAF a r e  r e q u i r e d  t o  p rov ide  c a p a b i l i t y  f o r  f a b r i c a t i o n  and 

CF 1-19 



assembly,  t e s t i n g  and c l e a n i n g ,  a p p l i c a t i o n  o f  a thermal p r o t e c t i o n  sys t em ( T P S ) ,  and major component assembly 
of t h e  ET. The t a n k  a l s o  must be equipped w i t h  plumbing and e lec t r ica l  sys tems,  and then  checked/accepted 
p r i o r  t o  shipment t o  t h e  l aunch  s i t e  f o r  mat ing  w i t h  t h e  Orbiter and S o l i d  Rocket Boos ters .  

P r i o r  years r e s o u r c e s  provided phased m o d i f i c a t i o n s  t o  t h e  Main Manufacturing Bui ld ing  103; t h e  Vertical 
Assembly Bu i ld ing  (VAB) 110; and t h e  F i n a l  Acceptance and Checkout Bu i ld ing ,  Bui ld ing  420. Also inc luded  were 
c o n s t r u c t i o n  of a High Bay Add i t i on ,  Bu i ld ing  114; a f a c i l i t y  t o  a p p l y  TPS c o a t i n g  t o  t h e  LO2 t a n k  and t h e  
i n t e r t a n k ;  a f a c i l i t y  for c l e a n i n g ,  pr iming ,  and app ly ing  a b l a t o r  t o  t h e  LH2 t a n k ,  Bui ld ing  131; and a pneumatic 
p r o o f- t e s t  f a c i l i t y  for t h e  LH t a n k ,  Bu i ld ing  451. 

The work 
i n c l u d e s  m o d i f i c a t i o n s  i n  t h e  Main Manufacturing Bu i ld ing  IO3 t o  op t imize  t h e  p roduc t ion  f l ow by p rov id ing  two 
feeder a i s l e s ,  a d d i t i o n a l  c r a n e  coverage  and i n c r e a s e d  spray-on foam i n s u l a t i o n  (SOFI) component machine and 
s p r a y  c a p a c i t y ;  m o d i f i c a t i o n s  t o  Bu i ld ing  303 t o  p rov ide  an ET X-ray, Rework and S tag ing  F a c i l i t y ;  and t o  
expand t h e  demine ra l i zed  water  s torage c a p a c i t y  ( F i g u r e  I ) .  

2 

T h i s  p r o j e c t  c o n t i n u e s  t h e  m o d i f i c a t i o n s  r e q u i r e d  t o  s u p p o r t  an ET p roduc t ion  r a t e  o f  24 per year .  

PROJECT JUSTIFICATION: 

M o d i f i c a t i o n s  i n  Main Manufacturing Bu i ld ing  I O 3  

M o d i f i c a t i o n s  f o r  Product ion  Flow. A major east/west %-foot (13.7 meter) wide a i s l e  th rough  t h e  e n t i r e  
l e n g t h  of t h e  p l a n t  t o  a l l e v i a t e  m a t e r i a l  and component c r o s s f l o w  and backflow conges t ion ,  and a i s l e  b lockage  
i n  t h e  major weld and subassembly areas was provided w i t h  p r i o r  yea r  r e s o u r c e s .  
improvements,  t h i s  p r o j e c t  p rov ides  a 35- foot (10.7 meter) wide n o r t h / s o u t h  feeder a i s l e  t o  permi t  e f f i c i e n t  
f l ow  o f  l a r g e  crated components on d o l l i e s  from t h e  r e c e i v i n g / i n s p e c t i o n  area t o  t h e  p roduc t ion  c o n t r o l  areas. 
T h i s  a i s l e  a l so  w i l l  be used f o r  t h e  t r a n s p o r t  o f  t h e  i n t e r t a n k s  and s u p p o r t  t o o l  f a b r i c a t i o n  o p e r a t i o n s .  An 
a d d i t i o n a l  east/west 24- foot (7 .3  meter) wide a i s l e  a l s o  is  r e q u i r e d  for t r a f f i c  f low o f  maintenance pe r sonne l  
and equipment ,  vendors ,  and other nonproduct ion a c t i v i t i e s  sou th  o f  t h e  major p roduc t ion  f low a i s l e  t o  minimize 
i n t e r f e r e n c e  between major component flows and s u p p o r t  a c t i v i t i e s .  The overhead c r a n e  sys tems w i l l  a l s o  be 
expanded i n  the  o g i v e  p roduc t ion  c o n t r o l  a r e a ,  t h e  LH Barrel mechanical  i n s t a l l a t i o n  and s t o r a g e  area,  and 
t h e  dome mechanical  i n s t a l l a t i o n  and s t o r a g e  area.  Th$ feeder a i s l e s  and expanded c r a n e  coverage  are r e q u i r e d  
t o  a t t a i n  a product ion  r a t e  o f  24 ET'S  per  yea r .  Also,  these m o d i f i c a t i o n s  a c h i e v e  r e c e i v i n g ,  t r a n s p o r t a t i o n ,  
and hand l ing  c o s t s  avoidance.  

Continuing these f low 

SOFI Components F a c i l i t y  Mod i f i ca t ions .  To suppor t  a p roduc t ion  r a t e  of 24 ET'S  pe r  y e a r ,  it i s  a l so  
n e c e s s a r y  t o  expand t h e  SOFI sp ray  and machining area.  To p reven t  ice/debr is  on the  a f t  i n t e r f a c e  hardware 
d u r i n g  l aunch ,  an a d d i t i o n a l  44 components such- as  t h r u s t  s t r u t s ,  u m b i l i c a l  cable t r a y s ,  and LO2 f e e d l i n e  
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s u p p o r t s  must r e c e i v e  t h e  SOFI a p p l i c a t i o n .  These components were p r e v i o u s l y  coa t ed  o n l y  w i th  a b l a t o r  material .  
Accord ingly ,  t h e  e x i s t i n g  SOFI area must be  expanded t o  accommodate l a r g e  c a b l e  t r a y s ,  s t r u t s ,  and crossbeams 
which p r e v i o u s l y  d i d  no t  r e q u i r e  SOFI a p p l i c a t i o n  and machining,  and t o  increase p roduc t ion  c a p a b i l i t y  from 
18 t o  24 ET'S  per  yea r .  

M o d i f i c a t i o n s  for ET X-Ray, Rework and S t a g i n g  F a c i l i t y .  Th i s  p r o j e c t  mod i f i e s  Hangar Bu i ld ing  303 for  
post- proof X-ray of t h e  LO and LH2 t a n k  welds and p rov ides  a s t a g i n g  and rework area for completed and p a r t i a l l y  
completed t a n k s .  Now the%02  and LH2 t a n k s  are  assembled and X-rayed i n  t h e  Main Manufacturing Bu i ld ing  103. 
They are  then  moved t o  ano the r  b u i l d i n g  for proof  tests ( l e a k  c h e c k s ) ;  moved back t o  Bui ld ing  103 f o r  post-  
proof t e s t  X-ray; and then  moved a second time o u t  of Bu i ld ing  103 t o  be c l e a n e d ,  covered wi th  TPS, and then  
mated i n t o  a completed ET. The movement of t h e  LO and LH t a n k s  i n  and out  of Bui ld ing  103 f o r  post- proof 
t e s t  X-ray a d v e r s e l y  a f fec t s  t h e  manufac tur ing  p roguc t ion  flow. To a l l e v i a t e  t h i s  problem, t h e  post- proof X- 
r a y  f u n c t i o n  w i l l  be r e l o c a t e d  from Bu i ld ing  103 t o  Bu i ld ing  303. The s t a g i n g  and rework areas are needed for 
o f f- l i n e  ET and component t a n k  rework and/or  m o d i f i c a t i o n ,  queuing o f  LO and LH t a n k s  which are t o  be  c l eaned  
and/or  have TPS a p p l i e d ,  and for temporary s t o r a g e  o f  completed ET'S a w a i t i n g  k i p m e n t  t o  a l aunch  s i te .  2 

Demineral ized Water S t o r a g e  Tank. 
i n  Cell E and t h e  LH2 t a n k  i n  Cell P,  t h e  LO2 t a n k  h y d r o s t a t i c  t e s t  i n  Cell F, and t h e  major component and 
chemica l  c l e a n i n g  o p e r a t i o n s  i n  Bui ld ing  IO3 can o n l y  s u p p o r t  app rox ima te ly  18 ET'S per  year .  
r a t e s ,  it is  n e c e s s a r y  t o  i n s t a l l  a 500,000- gallon (1 ,892 ,650  l i t e r )  water t a n k  wi th  c r o s s  connec t s  t o  t h e  
e x i s t i n g  system. 
con t inuous  use o f  deminera l ized  water  i n  Bui ld ing  103. 

The demine ra l i zed  water system which i s  used f o r  c l e a n i n g  t h e  LO t a n k  2 
For h i g h e r  

T h i s  w i l l  accommodate t a n k  c l e a n i n g  o p e r a t i o n s  f o r  24 ET'S  per  year  wh i l e  a l l owing  for 

IMPACT OF DELAY: 

A d e l a y  i n  t h i s  p r o j e c t  w i l l  p r even t  a t ta inment  o f  a p roduc t ion  r a t e  of 24 ET 'S  per  yea r .  The o v e r a l l  p l a n t  
l a y o u t  for ET p roduc t ion  w i l l  remain i n e f f i c i e n t  w i thou t  t h e  f e e d e r  a i s l e s  and a d d i t i o n a l  crane coverage  i n  
t h e  Main Manufacturing Bui ld ing  103. The SOFI s p r a y  and machining f u n c t i o n s  are  l i m i t e d  t o  18 ET'S  pe r  year  
and cannot  r e a d i l y  accommodate t h e  l a r g e r  s i z e  components. Without t h e  ET X-ray, s t a g i n g  and rework f a c i l i t y ,  
ET p roduc t ion  w i l l  not a t t a i n  a p roduc t ion  r a t e  o f  24 pe r  yea r  i n  t h e  Main Manufacturing Bui ld ing  103 because 
of  t h e  d i s r u p t i o n  r e s u l t i n g  from t h e  movement o f  t h e  t a n k s  back i n t o  Bu i ld ing  103 f o r  post- proof X-ray and t h e  
l a c k  o f  rework,  s t a g i n g  and queuing space .  The e x i s t i n g  demine ra l i zed  water system c a p a c i t y  i s  a lso l i m i t e d  
t o  18 E T ' S  per  year .  In  summary, w i thou t  t h i s  p r o j e c t  t h e  ET'S  cannot  be  f a b r i c a t e d  a t  a r a t e  su f f i c i en t  t o  
s u p p o r t  t h e  Space T r a n s p o r t a t i o n  System mis s ion  model. 
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PROJECT DESCRIPTION: 

M o d i f i c a t i o n s  i n  Main Manufacturing B u i l d i n g  IO3 

M o d i f i c a t i o n s  f o r  P roduc t ion  Flow. Two f e e d e r  a i s l e s  w i l l  be provided i n  t h e  sou the rn  p o r t i o n  of  Bu i ld ing  
103 ( F i g u r e  2 ) .  A 35- foot (10 .7  meter) wide,  n o r t h / s o u t h  a i s l e  w i l l  p rov ide  a c c e s s  between t h e  
r e c e i v i n g / i n s p e c t i o n  a r e a  t o  t h e  p roduc t ion  a r e a .  
a i s l e  sou th  of t h e  main t h r o u g h- a i s l e .  
b a r r e l  mechanical  i n s t a l l a t i o n  and s t o r a g e  and t h e  dome mechanical  i n s t a l l a t i o n  and s t o r a g e  a r e a .  A +ton 
c r a n e  system w i l l  a l s o  be i n s t a l l e d  i n  t h e  og ive  p roduc t ion  c o n t r o l  a r e a  f o r  component u n c r a t i n g  and movement. 
The e s t a b l i s h m e n t  o f  t h e  a i s l e s  i n c l u d e s  c l e a r i n g  o f  o b s t r u c t i o n s ,  r e l o c a t i n g  u t i l i t i e s ,  o f f i c e s ,  f e n c e s ,  and 
s t ructures  , and r e p a i r i n g  t h e  f l o o r .  

The second a i s l e  w i l l  be a 24- foot (7.3 meter) e a s t / w e s t  
Crane sys tems (5-  and 10- ton) w i l l  be provided t o  s u p p o r t  t h e  LH2 

SOFI Components F a c i l i t y  M o d i f i c a t i o n s .  The work i n c l u d e s  modifying approx imate ly  20,000 s q u a r e  f e e t  
(1.858 square  meters) of  a r e a  fo rmer ly  occupied by t h e  a b l a t o r  a p p l i c a t i o n  and machining o p e r a t i o n s  ( F i g u r e  
2); P a r t i t i o n s  w i l l  be r e l o c a t e d  
and t h e  s p r a y  room w i l l  be e n l a r g e d .  A d u s t  c o l l e c t i o n  sys tem,  a monora i l  sys tem,  and explos ion- proof  f i x t u r e s  
w i l l  be i n s t a l l e d  and t h e  a i r- hand l ing  sys tem w i l l  be modified and balanced t o  i n s u r e  n e g a t i v e  p r e s s u r e s  and 
r e q u i r e d  a i r  changes .  

The e n t i r e  a r e a  w i l l  be c l eaned  t o  remove a l l -c o n t a m i n a t i n g  a b l a t o r  t r a c e s .  

M o d i f i c a t i o n s  f o r  ET X-Ray, Rework and S t a g i n g  F a c i l i t y .  Th i s  p r o v i d e s  f o r  replacement  of t h e  c o n c r e t e  
f l o o r  wi th  p i le- suppor ted  founda t ion  f o r  t h e  X-ray p o s i t i o n  t o o l i n g ,  ET t r a n s p o r t e r ,  and t h e  t r a n s p o r t e r  j a c k  _ _  
p o i n t s  ( F i g i r e  3 ) .  
o r  r e p l a c e d  t o  a l l o w  a c c e s s  i n t o  t h e  b u i l d i n g .  
i n t e r i o r  wa l l  t o  accommodate the  f u l l  l e n g t h  o f  t h e  t ank .  Bridge c r a n e s  w i l l  be i n s t a l l e d  and trusses w i l l  
b e  s t r e n g t h e n e d  a s  necessa ry .  Factory- type l i g h t i n g  and a i r- c o n d i t i o n i n g ,  p l a n t  a i r ,  gaseous  n i t r o g e n  (GN ) ,  
and o t h e r  r e q u i r e d  u t i l i t i e s  w i l l  be i n s t a l l e d .  Repair  o f  damaged c o n c r e t e  r o o f  s l a b s  and replacment  o f  80,600 
s q u a r e  f e e t  (7 ,432  square  meters) of i n s u l a t i o n  and r o o f i n g  is  a l s o  inc luded .  

The door s i l l  w i l l  be modified t o  a l l o w  unimpeded passage  and the  doors  w i l l  be r e p a i r e d  
S t r u c t u r a l  m o d i f i c a t i o n s  w i l l  be made t o  a s e c t i o n  of an 

i 

Deminera l ized  Water S t o r a g e  Tank. A new 500,000-gallon (1 ,892,650 l i t e r )  t a n k  ( F i g u r e  4 )  t o  r e c e i v e  
deminera l i zed  water  ou tpu t  from t h e  I n d u s t r i a l  Waste Water Treatment F a c i l i t y  and t h e  Demineral ized Water 
Treatment P l a n t  w i l l  be e r e c t e d .  The s t o r a g e  t a n k  d i s c h a r g e  w i l l  be connected t o  t h e  e x i s t i n g  deminera l i zed  
water  system t o  suppor t  wash a c t i v i t i e s  i n  Cells E and P, t h e  p r o o f- t e s t  a c t i v i t i e s  i n  Cell F, and c l e a n i n g  
needs  i n  Bu i ld ing  103. C o n t r o l s  and v a l v i n g ,  n e c e s s a r y  f o r  automatic/manual  o p e r a t i o n s ,  l e v e l  i n d i c a t o r s ,  a 
r e c i r c u l a t i o n  sys tem,  pH c o n d u c t i v i t y  and s i m i l a r  s e n s o r s  n e c e s s a r y  f o r  con t inuous  systems checks w i l l  a l s o  
be  i n s t a l l e d .  
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PROJECT COST ESTIMATE: 

Unit  o f  Uni t  
cost Measure Q u a n t i t y  - 

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

M o d i f i c a t i o n s  i n  main manufac tur ing  b u i l d i n g  lO3.. . . . . .  --- 
A i s l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Cranes............................................. LS 

SOFI components ...................................... LS 

P roduc t ion  f low 

M o d i f i c a t i o n s  f o r  ET X-ray, s t a g i n g  & rework f a c i l i t y . .  --- 
Architectural/structural............................. LS 
Mechanical........................................... LS 
Electrical........................................... LS 
Roof r e p a i r  .......................................... LS 

--- --- --- Demineral ized water s t o r a g e  tank.. . . . . . . . . . . . . . . . . . . . . .  --- --- Architectural/structural............................. LS 
Mechanical........................................... LS 
Electrical........................................... LS 

--- --- 
--- --- 

-- - --- --- Equipment. ............................................... 
F a l l o u t  , S h e l t e r  ( n o t  feasible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 

Total................................................................................. 

cost - 

11,700,000 

3,850,000 

(460 , 000) 
( 1 , 890 , 000) 
(1 ,500,000)  

5 , 850,000 
(3  , 185 , 000) 
( 1 ,500,000) 

(635,000) 
(530,000) 

2 , 000 , 000 
(606,800) 

(1 ,071,800)  
(321,400) 

11,700,000 
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LIST OF RELATED GRAPHICS: 

F i g u r e  1 - MAF Locat ion  Plan 
F i g u r e  2 - Modi f i ca t ions  i n  Main Manufacturing Bui ld ing  103 
F i g u r e  3 - Modi f i ca t ions  f o r  ET X-Ray, Rework and S tag ing  F a c i l i t y  
F i g u r e  4 - Demineral ized Water S t o r a g e  Tank 

OTHER EQUIPMENT SUMMARY: 

S p e c i a l  t o o l i n g  (e .g. ,  s p r a y  t o o l i n g ,  assembly t o o l i n g ,  un ique  work p l a t f o r m s ,  and s p e c i a l  d o l l i e s )  r e q u i r e d  
f o r  ET manufac tur ing  o p e r a t i o n s  w i l l  be funded from approximate ly  $8.2M of R&D r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

CoF r e s o u r c e s  may be  r e q u i r e d  i n  t h e  f u t u r e  t o  p rov ide  for a d d i t i o n a l  p roduc t ion  r e l a t e d  f a c i l i t i e s  t o  s u p p o r t  
i n c r e a s e d  p roduc t ion  r a t e s .  

CF 1-24 



1 ....> .:.:.: ....... 
:.:.:.: 
... 
.... 
.... 
... 
:;;:;: ::.:.: 
.:.:;- 
.>.. 
.... 
:v

 I 

a 

\ 

w d
 



3
 

3
 

El 
m

 



MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1984 ESTIMATES 

MODIFICATION OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES FOR EXTERNAL TANKS 

. 

DEMINERALIZED WATER STORAGE FACILITY 

CELL 
“P” 

I VAB-BLDG 110 I 

“E” “F” 

f , D E X I T  , 
STORAGE TANK 

0 

0 

NEW DEMINERALIZED 
WATER STORAGE TANK 

f 

DEMINERALIZED 

GENERATORS 
WATER 

INDUSTRIAL WASTE 
WATER TREATMENT 
FACILITY (BLDG 173) 

DEMINERALIZED WATER FLOW 
FIGURE 4 

BUILDING 
103 

NEW LINES ----I 

7-b EXISTING LINES 
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JOHN F. KENNEDY SPACE CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

CONSTRUCTION OF CARGO HAZARDOUS S E R V I C I N G  F A C I L I T Y  

LOCATION PLAN 
N 

KENNEDY SPACE CENTER INDUSTRIAL AREA 
FIGURE 1 CF 2 - 1  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Cons t ruc t ion  o f  Cargo Hazardous S e r v i c i n g  F a c i l i t y  

1 INSTALLATION: John F. Kennedy Space Center  

FY 1984 CoF ESTIMATE: $9,000,000 

LOCATION OF PROJECT: John F. Kennedy Space Cen te r ,  Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space F l i g h t  

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  ann i n g  
and Design Cons t ruc t ion  

720 , 000 S p e c i f i c  CoF funding  ....................................... 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,000 

Total 

720 , 000 --- 
720 , 000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  f o r  c o n s t r u c t i o n  o f  a f a c i l i t y  i n  t h e  KSC I n d u s t r i a l  Complex ( F i g u r e  1 )  for c a r g o  
hazardous  s e r v i c i n g  i n  suppor t  o f  t h e  Space T r a n s p o r t a t i o n  System (STS). T h i s  f a c i l i t y  ( F i g u r e  2)  w i l l  p rov ide  
t h e  c a p a b i l i t y  t o  adequa te ly  p r o c e s s  and s a f e l y  l oad  p r o p e l l a n t s  and e x p l o s i v e  ordnance i n t o  t h e  l a r g e s t  
v e r t i c a l  c lass  payloads  t h a t  can f i t  i n  t h e  STS O r b i t e r  ca rgo  bay. It w i l l  consist  o f  an envi ronmenta l ly-  
c o n t r o l l e d  payload s e r v i c i n g  c e l l  ( F i g u r e  3)  equipped wi th  d u a l  c r a n e s  and w i l l  p rov ide  r e q u i r e d  s e r v i c i n g  
c a p a b i l i t y  for t h e  i n c r e a s i n g  numbers o f  l a r g e  STS payloads .  
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PROJECT JUSTIFICATION: 

There is  a requi rement  t o  p roces s  l a r g e  v e r t i c a l  c lass  payloads  which must have hypergol  p r o p e l l a n t  loaded  
and d r a i n e d ,  v a r i o u s  ordnance sys tems i n s t a l l e d  and o t h e r  s e r v i c i n g / t e s t / c h e c k o u t  conducted p r i o r  t o  be ing  
launched wi th  t h e  Space S h u t t l e .  Various p r o c e s s i n g  o p t i o n s  u s ing  f a c i l i t i e s  now a v a i l a b l e  ha’ve been cons ide red  
and d i s c a r d e d .  Use of t h e  r o t a t i n g  s e r v i c e  s t r u c t u r e  a t  t h e  launch  pad would be hampered by l i m i t e d  access, 
numerous pe r sonne l  haza rds ,  p o t e n t i a l  O r b i t e r  damage, and s e v e r e  a d v e r s e  impact  on l aunch  p r o c e s s i n g  schedu le s .  

The Del ta  Spin Test F a c i l i t y  cannot  accommodate t h e  l a r g e r  payloads  and is p r i m a r i l y  d e d i c a t e d  t o  Spinning  
S o l i d  Upper S t age  p roces s ing .  The two Explos ive  S a f e  Area (ESA-60) ce l l s  a l s o  cannot  accommodate t h e  l a r g e r  
payloads .  The Vertical P roces s ing  F a c i l i t y  (VPF) is d e d i c a t e d  and f u l l y  scheduled  f o r  payload i n t e g r a t i o n  
a c t i v i t i e s .  The VPF does n o t  have hypergol  f u e l  l o a d i n g  and d r a i n i n g  c a p a b i l i t y ,  and is  so h e a v i l y  scheduled  
now t h a t  even wi th  a p p r o p r i a t e  m o d i f i c a t i o n s ,  u s e  f o r  t h e s e  p r o c e s s i n g  needs  would cause  c o s t l y  payload 
i n t e g r a t i o n  d e l a y s .  F i n a l l y ,  t h e  S p a c e c r a f t  Assembly and Encapsu la t i on  F a c i l i t y  t 2  (SAEF-21, which is  be ing  
modif ied t o  handle  l a r g e  v e r t i c a l  c lass  payloads  by ano the r  p r o j e c t  i n  t h i s  FY 1984 CoF Budget r e q u e s t ,  w i l l  
b e  capab le  of p roces s ing  t h i s  t y p e  ca rgo .  But ,  t h e  SAEF-2 f a c i l i t y  is a l s o  v e r y  h e a v i l y  scheduled  for p roces s ing  
pay loads  t h a t  w i l l  r e q u i r e  e x t e n s i v e  p r o c e s s i n g  and checkout  times. Some o f  these payloads  and p r o c e s s i n g  
times are:  t h e  Long Dura t ion  Exposure F a c i l i t y ,  3 months; Hughes Spin- Stabl ized  S p a c e c r a f t  (SYNCOM-IV), 2 
months; and P l a n e t a r y  Orb i t e r /P robe ,  5-6 months. 

I n  summary, e x i s t i n g  and p r e s e n t l y  planned payload p r o c e s s i n g  c a p a b i l i t y  is inadequa te  i n  s i z e  and c a p a b i l i t y  
t o  p rov ide  f o r  t h e  l a r g e  v e r t i c a l  c lass  payloads  t h a t  must be prepared  for l aunch  on t h e  S h u t t l e  a t  KSC. A 
new f a c i l i t y  which p rov ides  t h e  a d d i t i o n a l  p roces s ing  c a p a c i t y  i s  needed,  and it i s  r e q u i r e d  t o  be o p e r a t i o n a l  
by  October 1985 t o  suppor t  t h e  p r e s e n t  f l i g h t  ca rgo  m a n i f e s t s .  To i n c r e a s e  t h e  e f f i c i e n c y  o f  p r o c e s s i n g  l a r g e  
v e r t i c a l  pay loads ,  t h i s  proposed f a c i l i t y  must be l a r g e  enough t o  accommodate t h e  m u l t i u s e  miss ion  s u p p o r t  
equipment t r a n s p o r t e r  and c a n i s t e r .  

IMPACT OF DELAY: 

Delay of t h i s  p r o j e c t  w i l l  p r even t  KSC from adequa te ly  and e f f i c i e n t l y  p r o c e s s i n g  and s e r v i c i n g  t h e  ve ry  
l a r g e  v e r t i c a l  payloads  planned f o r  f u t u r e  STS f l i g h t s .  
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PROJECT DESCRIPTION: 

The approx imate ly  9,900- square f o o t  (920 s q u a r e  meter) a i r- c o n d i t i o n e d  b u i l d i n g  t o  be c o n s t r u c t e d  w i t h  these 
r e s o u r c e s  w i l l  c o n s i s t  of a s e r v i c i n g  c e l l  and suppor t  a r e a .  The s e r v i c i n g  c e l l  w i l l  be 60 feet  wide by 110 
fee t  long (18 .3  meters by 33.5 meters), and w i l l  be equipped w i t h  d u a l  50-tOn (5 ,000 k i lograms)  b r i d g e  c r a n e s  
w i t h  an 85- foot  (26  meter) hook h e i g h t .  The b u i l d i n g  w i l l  be des igned and c o n s t r u c t e d  t o  p rov ide  a c l a s s  
100,000 c l e a n  room atmosphere f o r  c a r g o  o p e r a t i o n s .  A door approximate ly  35 fee t  wide by 75 f e e t  h igh  (10.1 
meters by  23 meters) w i l l  be provided t o  accommodate t h e  c a r g o  c a n i s t e r  i n  a v e r t i c a l  p o s i t i o n  on i t s  t r a n s p o r t e r .  
The suppor t  a r e a  c o n s i s t s  o f  an equipment a i r l o c k  approximate ly  300 s q u a r e  feet ( 2 8  square  meters) i n  s i z e  a t  
t h e  s ide  o f  t h e  b u i l d i n g  which w i l l  be used f o r  t r a n s f e r r i n g  ground suppor t  equipment (GSE) i n t o  and o u t  o f  
t h e  s e r v i c i n g  ce l l .  I n  a d d i t i o n ,  approx ima te ly  3,000 s q u a r e  fee t  (279 s q u a r e  me te r s )  o f  low bay a r e a  w i l l  be 
provided t o  house mechanical  and e l e c t r i c a l  equipment,  a s e c u r i t y  s t a t i o n ,  and pe r sonne l  l o c k e r  rooms. 

The s e r v i c i n g  ce l l  f l o o r  w i l l  have a f i n i s h  s u i t a b l e  f o r  a i r  b e a r i n g  p a l l e t s  f o r  moving ca rgoes .  An 80- by 
80- foot  (24 .4  by 24.4 meter) c o n c r e t e  pad w i l l  be c o n s t r u c t e d  a t  t he  e n t r a n c e  t o  t h e  s e r v i c i n g  f a c i l i t y  f o r  
a i r  b e a r i n g  p a l l e t  and c a n i s t e r / t r a n s p o r t e r  o p e r a t i o n s  e x t e r i o r  t o  t h e  c e l l .  
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PROJECT COST ESTIMATE: 

Th i s  c o s t  e s t i m a t e  is  based on in- house e s t i m a t e s  and r e l a t e d  c o n s t r u c t i o n  c o s t s  indexes .  

Unit  o f  Unit  
Measure Q u a n t i t y  c o s t  c o s t  - 

--- --- --- --- Land A c q u i s i t i o n  ......................................... 
--- --- --- g ,ooo ,ooo  

--- --- 1,410,000 S i t e  w o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Bui ld ing  ............................................... SF 9,894 399 84 3,956,000 

1,760,000 Mechanical. . . . . . . . . . . . . . . . . . . . . . . . . .  ................... LS 
E l e c t r i c a l . . . . . . . . . . . . . . . . . . . . . .  ....................... LS --- --- 795,000 
Cranes................................................. EA 2 539,500 1 079 000 

Const ruc t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- --- 

--- --- --- --- Equipment ................................................ 
--- --- --- --- F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e ) . .  ......................... 

Tota l . . . . . . . . .  ........................................................................ 9,000,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Location Plan 
F i g u r e  2 - S i t e  Plan 
F i g u r e  3 - P e r s p e c t i v e  

OTHER EQUIPMENT SUMMARY: 

C e r t a i n  items o f  n o n c o l l a t e r a l  equipment w i l l  be r e q u i r e d ,  such a s  s c r u b b e r s ,  a s p i r a t o r s ,  a n t e n n a s ,  hel ium 
t a n k  t r a i l e r ,  and o t h e r  r e l a t e d  equipment.  The n o n c o l l a t e r a l  equipment w i l l  c o s t  approx imate ly  $370,000 and 
w i l l  be funded from R&D r e s o u r c e s .  

CF 2- 5  



FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A p r o j e c t  estimated t o  cost $7,000,000 t o  p rov ide  an env i ronmen ta l ly- con t ro l l ed  a i r lock  a t t a c h e d  t o  t h e  
s e r v i c e  c e l l  and a s e p a r a t e  o p e r a t i o n s  c o n t r o l  b u i l d i n g  w i l l  be cons ide red  i n  t h e  development of t h e  FY 1985 
CoF Budget r e q u e s t .  

, 
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JOHN F. KENNEDY SPACE CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

CONSTRUCTION O F  CARGO HAZARDOUS S E R V I C I N G  F A C I L I T Y  

P ER-SPECTIVE 

i 

CONCR ET E 
PAD 80' X 80' 
(future1 

EQUIPMENT AIRLOCK 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1984 ESTIMATES 

MODIFICATIONS TO SPACECRAFT ASSEMBLY AND ENCAPSULATION FACILITY (SAEF-2) A 
m 

r- v FOR CARGO PROCESSING 

LOCATION PLAN 

Y -  

FIGURE 1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

~~ 

PROJECT TITLE: M o d i f i c a t i o n s  t o  S p a c e c r a f t  Assembly and Encapsu la t ion  F a c i l i t y  (SAEF-2) f o r  Cargo P r o c e s s i n g  r 
INSTALLATION: John F. Kennedy Space Center 

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, F l o r i d a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space F l i g h t  

FY 7983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 237,500 --- 237,500 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 4,505,747 4,505,747 

Tota l . . . . . . . . . . . . . . . . . . . . .  ............................... 237,500 4,505,747 4,743,247 

SUMMARY *PURPOSE AND SCOPE: 

There is no e x i s t i n g  ca rgo  p r o c e s s i n g  c a p a b i l i t y  a t  Kennedy Space Center  (KSC) f o r  hazardous  s e r v i c i n g  o f  
t h e  l a r g e r ,  b u l k i e r  payloads  c u r r e n t l y  man i fes t ed  on t h e  Space S h u t t l e .  
Assembly and Encapsu la t ion  F a c i l i t y  (SAEF-21, Bu i ld ing  M7-1210 ( F i g u r e s  2 and 31, t o  p rov ide  t h e  n e c e s s a r y  
s e r v i c i n g  and l i f t  c a p a b i l i t y  f o r  S h u t t l e  payloads  weighing more than  10 t o n s  (9 ,071 k i lograms) .  The 
m o d i f i c a t i o n s  w i l l  permi t  t h e  hazardous  s e r v i c i n g  o f  s i n g l e  S h u t t l e  pay loads  approximate ly  t h e  f u l l  s ize  of 
t h e  O r b i t e r  payload bay. Th i s  p r o j e c t  a l s o  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a water  de luge  system f o r  f i r e  
p r o t e c t i o n  w i t h i n  SAEF-2 and m o d i f i c a t i o n s  t o  t h e  KSC i n d u s t r i a l  a r e a  water  supp ly  system t o  p rov ide  t h e  

Th i s  p r o j e c t  m o d i f i e s  t h e  S p a c e c r a f t  
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n e c e s s a r y  water p r e s s u r e  and volume for t h e  f i r e  p r o t e c t i o n  d e l u g e  system and t o  suppor t  i n c r e a s e d  water 
r equ i r emen t s  f o r  f i r e  p r o t e c t i o n  o f  f i v e  o t h e r  i n d u s t r i a l  f a c i l i t i e s  l o c a t e d  i n  t h a t  immediate v i c i n i t y .  

PROJECT JUSTIFICATION: 

These m o d i f i c a t i o n s  a r e  r e q u i r e d  t o  p rov ide  a S h u t t l e  payload p r o c e s s i n g  c a p a b i l i t y  f o r  hypergol  p r o p e l l a n t  
l o a d i n g  and d r a i n i n g ,  ordnance system i n s t a l l a t i o n ,  and s p a c e c r a f t  t e s t ,  checkou t ,  and s e r v i c i n g .  Some S h u t t l e  
man i f e s t ed  pay loads  are t o o  l a r g e  ( s i z e  and/or  weight )  t o  be  accommodated i n  t h e  e x i s t i n g  Delta Spin Test 
F a c i l i t y  o r  t h e  Explos ive  Sa fe  Area a t  Cape Canaveral  Air Force S t a t i o n .  SAEF-2 h a s  t h e  o v e r a l l  space  n e c e s s a r y  
t o  hand le  payloads  which approach t h e  maximum O r b i t e r  payload bay d imens ions ,  b u t  t h e r e  a r e  scheduled  pay loads  
which t h e  e x i s t i n g  SAEF-2 cranes cannot  l i f t  for p r o c e s s i n g / s e r v i c i n g .  Replacement o f  t h e  e x i s t i n g  10-ton 
(9,071 k i log ram)  c r a n e  i n  SAEF-2 wi th  a 20-ton (18 ,143  k i logram)  c a p a c i t y  crane is r e q u i r e d  for heavy S h u t t l e  
payload p roces s ing  such as  t h e  33,174 pounds (15 ,047  k i l o g r a m s ) ,  INTELSAT V I ,  now scheduled  f o r  STS-38. 

I n  a d d i t i o n ,  SAEF-2 does  n o t  c u r r e n t l y  comply wi th  e s t a b l i s h e d  s a f e t y  c r i t e r i a  for hazardous  p r o c e s s i n g  
making f a c i l i t y  m o d i f i c a t i o n s  r e q u i r e d  t o  meet t h e s e  e s s e n t i a l  o p e r a t i n g  s a f e t y  s t a n d a r d s .  Temporary s a f e t y  
waivers, now i n  effect  f o r  u se  o f  SAEF-2 a s  a hazardous  p roces s ing  f a c i l i t y ,  w i l l  n o t  be  r e q u i r e d  upon t h e  
comple t ion  of t h i s  p r o j e c t .  The water  supp ly  system i n  t h e  KSC i n d u s t r i a l  area is inadequa te  t o  s u p p o r t  t h e  
water  d e l u g e  f i r e  suppres s ion  system r e q u i r e d  as  a p a r t  of t h e s e  m o d i f i c a t i o n s .  Recent a n a l y s e s  have r e v e a l e d  
t h a t  t h e r e  i s  i n s u f f i c i e n t  water volume and p r e s s u r e  t o  accommodate t h e  f i r e  p r o t e c t i o n  r equ i r emen t s  o f  SAEF- 
2 and t h e  needs  o f  f i ve  o t h e r  f a c i l i t i e s  which are l o c a t e d  nearby.  T h e r e f o r e ,  it i s  e s s e n t i a l  t h a t  t h e  
i n d u s t r i a l  area water supp ly  system be  upgraded a s  a p a r t  o f  t h i s  p r o j e c t  t o  s u p p o r t  t h e  demands o f  an emergency 
a t  SAEF-2 and t h e  o t h e r  f a c i l i t i e s  se rved  by t h e  system. 

IMPACT OF DELAY: 

T h i s  p r o j e c t  is  u r g e n t l y  needed t o  s a t i s f y  t h e  requi rement  f o r  hazardous  s e r v i c i n g  o f  S h u t t l e  payloads  planned 
f o r  l aunch  i n  1985 and subsequent  y e a r s .  S e r v i c i n g  c u r r e n t l y  man i f e s t ed  payloads  which exceed t h e  e x i s t i n g  
l i f t  c a p q b i l i t y  would be ex t r eme ly  d i f f i c u l t  and i n e f f i c i e n t .  STS payload m a n i f e s t s  would have t o  be r e v i s e d  
a s  t h e s e  o u t s i z e  payloads  cannot  be  r o u t i n e l y  processed  f o r  f l i g h t ,  and unaccep tab l e  o p e r a t i o n a l  c o n s t r a i n t s  
on t h e  e f f i c i e n c y  o f  t h e  STS payload p r o c e s s i n g  i n  CY 1985 and beyond would r e s u l t .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  mod i f i e s  SAEF-2 by r e p l a c i n g  t h e  e x i s t i n g  10-ton (9,071 k i log ram)  c r a n e  wi th  a 20-ton (18 ,143  
k i logram)  crane, i n s t a l l i n g  a water  d e l u g e  system f o r  f i r e  s u p p r e s s i o n ,  an o x i d i z e r  waste t a n k  wi th  t r e n c h  and 
d r a i n s  f o r  c o n t a i n i n g  p o t e n t i a l  f u e l  s p i l l s  and an emergency exhaus t  system wi th  ven t  s t a c k s ,  and hazard-  
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p r o o f i n g  t h e  d r a i n s  and exhaus t  system and t h e  e l ec t r i ca l  power system. S t r u c t u r a l  m o d i f i c a t i o n s  w i l l  be 
r e q u i r e d  t o  accommodate t h e  i n s t a l l a t i o n  of t h e  20-ton (18 ,143  k i logram)  c r a n e  and t h e  f l o o r  d r a i n  t r e n c h e s .  
The KSC i n d u s t r i a l  area water supp ly  system w i l l  be modif ied and upgraded as  a p a r t  o f  t h i s  p r o j e c t  t o  s u p p o r t  
t h e  water volume and p r e s s u r e  r equ i r emen t s  of t h e  f i r e  suppres s ion  d e l u g e  system. To s a t i s f y  t h e  a n t i c i p a t e d  
demand for water d u r i n g  an emergency, a s e p a r a t e  ground l e v e l  s t o r a g e  t a n k ,  pumping f a c i l i t y ,  and d i s t r i b u t i o n  
sys tem w i l l  be i n s t a l l e d  t o  s e r v i c e  a l l  f a c i l i t i e s  i n  t h e  hazardous  p r o c e s s i n g  area. To minimize c o s t s ,  two 
1,000 horsepower d i e s e l- d r i v e n  pumps w i l l  be r e l o c a t e d  from Launch Complex 39 and a 1,000,000 g a l l o n  (3,785 
c u b i c  meter) ground l e v e l  s t o r a g e  t a n k  w i l l  be r e l o c a t e d  from t h e  e x i s t i n g  i n d u s t r i a l  area pumping s t a t i o n .  

, 
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PROJECT COST ESTIMATE: 

T h i s  cos t  estimate is  based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t  and r e l a t e d  s t u d i e s .  

Un i t  of Uni t  
cos t  - Measure Q u a n t i t y  

Land A c q u i s i t i o n .  ........................................ -- - --- --- 
Construction... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- 

..................................... --- --- Si t e  development..  LS 
Architectural/structural............... SF 16,750 8.66 
Mechanical............................................ SF 16,750 29-97  
Electrical............................................. SF 16,750 6.81 

................ . 

Crane Ins ta l la t ion . . . . . . . . . . . . . .  ....................... --- --- --- 
Architectural/structural...................... ....... SF 16,750 2.68 
Crane (20- ton) and instal lat ion. . . . . . . . . . . . . . . . . . . . . .  LS -- - --- 
E x i s t i n g  c r a n e  (10- ton) removal...................... LS --- --- 

F i r e  P r o t e c t i o n  Water D i s t r i b u t i o n  System .............. --- e-- --- 
..................................... S i t e  development LS --- --- 

Utilities............................................ LS --- --- 
Pump station... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........... LS --- --- 
D i s t r i b u t i o n  system LS 
Relocate 1,000,000 g a l l o n  s t o r a g e  tank... . . . . . . . . . . . ,  LS --- --- 
Reloeate pumps....................................... LS --- --- 

.................................. --- --- 

Equipment ................................................ --- --- --- 
F a l l o u t  Shelter ( n o t  feasible).. . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

Total...................... ........................................................... 

cos t  

905 , 000 

143 , 900 
145 , 000 
502 , 000 
114,100 

295 , 000 

(45 , 000) 
(220,000) 

(30,000> 

1,800,000 

(300 , 000) 
( 158 , 000) 
(255 , 000) 
(524 , 000) 
(239 , 000) 
(324 , 000) 

3,000,000 
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LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - S i t e  Plan 
F igure  3 - A e r i a l  Photograph o f  SAEF-2 

OTHER EQUIPMENT SUMMARY: 

C e r t a i n  items o f  n o n c o l l a t e r a l  equipment w i l l  be r e q u i r e d  t o  make t h e s e  f a c i l i t i e s  o p e r a t i o n a l .  These i n c l u d e  
s c r u b b e r s ,  a s p i r a t o r s ,  and r e l a t e d  equipment. The n o n c o l l a t e r a l  equipment w i l l  c o s t  approx ima te ly  $3OO,OOO 
and w i l l  be provided from R&D r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No a d d i t i o n a l  funding t o  complete t h i s  p r o j e c t  i s  a n t i c i p a t e d .  

, 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

JET PROPULSION LABORATORY 

Amount Page No. 
O f f i c e  of  Space Tracking and Data Systems: 

2,700,000 CF 3-1 Cons t ruc t ion  of  Frequency S tandards  Labora tory  ........................... 
M o d i f i c a t i o n s  t o  Space F l i g h t  Opera t ions  F a c i l i t y  ........................ 1,600,000 CF 3-7 

Tota l . . . . . . . . .  4 ,300,000 ......................................................... 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

1 PROJECT TITLE: C o n s t r u c t i o n  o f  Frequency S t a n d a r d s  Labora to ry  

INSTALLATION: J e t  P ropu l s ion  Labora to ry  

I FY 1984 CoF ESTIMATE: $2,700,000 I 
LOCATION OF PROJECT: La Canada- Fl in t r idge ,  Los Angeles County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space Tracking and Data Systems 

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  anning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 230,000 
C a p i t a l i z e d  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

To ta l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................. 210 .ooo 

SUMMARY'PURPOSE AND SCOPE: 

--- 230 , 000 

230,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  a Frequency S tandards  Labora to ry  a t  t h e  Je t  P ropu l s ion  Labora to ry  
( JPL) .  Th i s  f a c i l i t y  i s  r e q u i r e d  t o  p rov ide  v i t a l  on- l ine  o p e r a t i o n a l  s u p p o r t  f o r  hydrogen maser t i m i n g  d e v i c e s  
used i n  t h e  Deep Space Network (DSN). Hydrogen masers a r e  p r e c i s i o n  t i m i n g  references r e q u i r e d  f o r  p l a n e t a r y  
s p a c e c r a f t  n a v i g a t i o n  and s c i e n c e  measurements. A h i g h e r  l e v e l  o f  p r e c i s i o n  o f  t h e s e  o p e r a t i o n a l  DSN masers  
is  r e q u i r e d ,  and t h i s  p r o j e c t  w i l l  p rov ide  t h e  needed l a b o r a t o r y  f a c i l i t y  t h a t  i s  essent ial  t o  f u l f i l l  t h i s  
need.  
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PROJECT JUSTIFICATION: 

Hydrogen masers are be ing  used as  t h e  pr imary  t iming  r e f e r e n c e s  f o r  t h e  DSN. These p r e c i s i o n  t iming  d e v i c e s  
are t h e  n a v i g a t i o n a l  r e f e r e n c e s  f o r  c a l c u l a t i n g  s p a c e c r a f t  p o s i t i o n s  f o r  f l i g h t  t r a j e c t o r y  d e t e r m i n a t i o n s  and 
n a v i g a t i o n a l  sequencing.  They are  a l so  t h e  b a s i s  f o r  p r e c i s i o n  s c i e n c e  measurements. Hydrogen masers are  
ex t r eme ly  a c c u r a t e ,  b u t  are  a l so  ex t r eme ly  s e n s i t i v e  t o  envi ronmenta l  d i s t u r b a n c e s .  Proper  c a l i b r a t i o n  i s  a 
time-consuming and r i g o r o u s  procedure ,  r e q u i r i n g  s u s t a i n e d  maser o p e r a t i o n  i n  a s t r i n g e n t l y  c o n t r o l l e d  
environment .  R e c a l i b r a t i o n  must be accomplished each time a maser undergoes a major r e p a i r .  

The p r e s e n t  makesh i f t  c a l i b r a t i o n  f a c i l i t y  a t  JPL was o n l y  m a r g i n a l l y  adequate  when developed for t e s t i n g  
t h e  few e a r l y  DSN masers .  Its s i n g l e  t e s t  chamber l a c k s  s u f f i c i e n t  t e s t i n g  c a p a c i t y  and cannot  be  env i ronmen ta l ly  
c o n t r o l l e d  t o  t h e  e x t e n t  r e q u i r e d  f o r  proper  c a l i b r a t i o n  o f  t h e  more advanced DSN masers  of today  o r  any f u t u r e  
improved t iming  dev ices .  Without a s t a b l e  l a b o r a t o r y  t e s t  environment  f o r  de t e rmin ing  maser o p e r a t i n g  
c h a r a c t e r i s t i c s ,  maser performance cannot  be  adequa te ly  p r e d i c t e d  for long- term s e r v i c e  i n  t h e  DSN. 

P r e s e n t  t im ing  s y  ems can a c h i e v e  a f requency  s t a b i l i t y .  However, t h e r e  is a p r e s s i n g  requi rement  
f o r  masers wi th  10- o r  b e t t e r  s t a b i l i t y  f o r  s p a c e c r a f t  m i s s i o n s ,  e s p e c i a l l y  f o r  t h e  advanced Very Long 
B a s e l i n e  I n t e r f e r o m e t r y  ( V L B I )  n a v i g a t i o n  stems requ i r emen t s  o f  t h e  G a l i l e o  mi s s ions .  Sc i ence  exper iments  
such  a s  g r a v i t y  wave d e t e c t i o n  r e q u i r e  IO-'' o r  bet ter  s t a b i l i t y .  The l i m i t a t i o n s  o f  t h e  p r e s e n t  f a c i l i t i e s  
p r e c l u d e  c a l i b r a t i o n  measurements a t  t h i s  h igher  s t a b i l i t y  l e v e l .  

% 

The new l a b o r a t o r y  f a c i l i t y  w i l l  p rov ide  t e s t  a r e a s  w i th  t h e  r e q u i r e d  p r e c i s e l y  c o n t r o l l e d ,  d i s t u r b a n c e  free 
c o n d i t i o n s ,  and s u f f i c i e n t  c a p a c i t y  f o r  long- term hydrogen maser c a l i b r a t i o n  t e s t i n g .  The DSN t iming  sys tems 
a c t i v i t i e s  a t  JPL w i l l  be c o n s o l i d a t e d  i n t o  t h e  new f a c i l i t y  from t h r e e  s e p a r a t e ,  i nadequa te  areas f o r  improved 
o p e r a t i o n s .  This f a c i l i t y  must be o p e r a t i o n a l  i n  1985 t o  p rov ide  e s s e n t i a l  maser suppor t  t o  t h e  DSN, e s p e c i a l l y  
f o r  t h e  G a l i l e o  miss ion .  

IMPACT OF DELAY: 

Delay i n  p rov id ing  t h i s  f a c i l i t y  would r e s u l t  i n  i nadequa te  on- l ine  o p e r a t i o n a l  s u p p o r t  o f  t h e  c r i t i c a l  DSN 
hydrogen maser t iming  systems.  The a v a i l a b i l i t y  of t h e  h ighe r  p r e c i s i o n  DSN advanced VLBI n a v i g a t i o n  system 
r e q u i r e d  for G a l i l e o  n a v i g a t i o n  and s c i e n c e  measurements would a l s o  be  a t  r i s k .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for t h e  c o n s t r u c t i o n  of a one- story  t e c h n i c a l  f a c i l i t y  of approximate ly  13,300 s q u a r e  
The f a c i l i t y  w i l l  be  l o c a t e d  i n  t h e  no r thwes t  s e c t i o n  of J P L  ( F i g u r e  1 )  t o  ach i eve  fee t  (1 ,240  s q u a r e  meters). 
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t h e  g r e a t e s t  p o s s i b l e  i s o l a t i o n  from v i b r a t i o n  and magnetic  d i s t u r b a n c e s .  It w i l l  i n c l u d e  t e s t i n g  and 
i n s t r u m e n t a t i o n  a r e a  l a b o r a t o r i e s ,  t e c h n i c a l  and s u p p o r t  a r e a s ,  and mechanical  and equipment a r e a s  ( F i g u r e  2) .  
Three cont ro l led- envi ronment  t e s t  c e l l s  w i l l  be i n s t a l l e d  f o r  long d u r a t i o n  hydrogen maser c a l i b r a t i o n  t e s t i n g .  
Raised computer f l o o r i n g ,  e l e c t r i c a l  sys tems,  and mechanical  systems w i l l  be provided f o r  t h e  l a b o r a t o r y  and 
t e s t  a r e a s .  The f a c i l i t i e s '  e l e c t r i c a l  and mechanical  systems w i l l  i n c l u d e  back-up f e a t u r e s  t o  ma in ta in  t h e  
con t inuous  e l e c t r i c a l  power and c o n t r o l l e d  environment r e q u i r e d  f o r  long d u r a t i o n  maser t e s t i n g .  F i r e  p r o t e c t i o n  
sys tems f o r  t h e  e n t i r e  f a c i l i t y  w i l l  a l s o  be provided.  
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PROJECT COST ESTIMATE: 

T h i s  cost estimate i s  based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Uni t  o f  U n i t  
Measure Q u a n t i t y  c o s t  

Land A c q u i s i t i o n .  ........................................ --- --- --- 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

--- --- Sitework............................................... LS 
Architectural/structural............................... SF 13,300 72.20 
Test cells............................................. EA 3 220,000 
Mechanical............................................. LS 
Electrical.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- --- --- 

Equipment ................................................ --- --- --- 
F a l l o u t  S h e l t e r  ( n o t  feas ib le ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- e-- --- 

Total...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F igu re  2 - Floor  Plan 

OTHER EQUIPMENT SUMMARY: 
I 

No o t h e r  equipment is  r e q u i r e d  f o r  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

cost  

2,700,000 

300 , ooo 
960 , 000 
660 , 000 
480 , 000 
300 , 000 

2,700,000 

No f u t u r e  CoF funding  is  r e q u i r e d  t o  complete  t h i s  p r o j e c t .  
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J E T  PROPULSION LABORATORY 
F I S C A L  YEAR 1984 ESTIMATES 

CONSTRUCTION O F  FREQUENCY STANDARDS LABORATORY 
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J E T  PROPULSION LABORATORY 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS TO SPACE FLIGHT OPERATIONS F A C I L I T Y  (230) 
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FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: M o d i f i c a t i o n s  t o  Space F l i g h t  O p e r a t i o n s  F a c i l i t y  (230) 

INSTALLATION: Je t  P ropu l s ion  Labora to ry  

FY 1984 CoF ESTIMATE: $1,600,000 

LOCATION OF PROJECT: La Canada- Fl in t r idge ,  Los Angeles County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Space Sc ience  and A p p l i c a t i o n s  

FY 1983 AND P R I O R  YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 416,800 1 , 800 , 000 2 , 21 6,800 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 9,0839513 99083 951 3 

Total.=.................................................. 416,800 10,883,513 119300,313 

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n s  t o  t h e  Space F l i g h t  Opera t ions  F a c i l i t y  (SFOF), Bu i ld ing  230, a t  Jet 
The SFOF i s  t h e  o p e r a t i o n a l  "nerve centerv1 for a l l  space  f l i g h t  control  ac t iv i t i e s  Propu l s ion  Labora tory  ( J P L ) .  

a t  JPL. Th i s  f a c i l i t y  c o n t a i n s  r e a l  time computers  and o p e r a t i o n a l  equipment,  and is  t h e  terminal f o r  t h e  
NASA Deep Space Tracking Network and worldwide communications system. 
and has  been expanded over  t h e  i n t e r v e n i n g  y e a r s  t o  s u p p o r t  p l a n e t a r y  e x p l o r a t i o n  programs. 

The b u i l d i n g  was c o n s t r u c t e d  i n  1963 
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These m o d i f i c a t i o n s  w i l l  complete  t h e  e n c l o s u r e  o f t h e  f o u r t h  f l o o r  equipment l e v e l  t o  p r o t e c t  a g a i n s t  weather  
damage t o  t h e  b u i l d i n g  and t h e  i n s t a l l e d  o p e r a t i o n a l  equipment.  Also, t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a ir-  
c o n d i t i o n i n g  ( H V A C )  sys tems w i l l  be modi f ied  f o r  more r e l i a b l e  and e f f i c i e n t  o p e r a t i o n .  

PROJECT JUSTIFICATION: 

JPL  is  r e s p o n s i b l e  for conduct ing  NASA programs for s c i e n t i f i c  e x p l o r a t i o n  of t h e  p l a n e t s  and i n t e r p l a n e t a r y  
space  u s i n g  automated s p a c e c r a f t .  T h i s  i n c l u d e s  t h e  o p e r a t i o n  o f  NASA's worldwide deep  space  t r a c k i n g  network 
and a miss ion  c o n t r o l  and computing c e n t e r .  The SFOF houses  t h e  mi s s ion  c o n t r o l  a c t i v i t i e s  where computers ,  
communications sys tems,  and a s s o c i a t e d  i n s t r u m e n t a t i o n  must o p e r a t e  c o n t i n u o u s l y  i n  a c l o s e l y  c o n t r o l l e d  
environment .  

The SFOF i s  a combinat ion communications, o p e r a t i o n s  c o n t r o l ,  computer ,  and of f ice  b u i l d i n g .  From 1963 t o  
1969, f o u r  a d d i t i o n s  t o  t h e  o r i g i n a l  SFOF were c o n s t r u c t e d  t o  meet i n c r e a s i n g  c a p a c i t y  and technology 
r equ i r emen t s .  To p a r t i a l l y  i n t e g r a t e  t h e  v a r i o u s  HVAC sys tems t h a t  had been i n s t a l l e d  ove r  t h e  time p e r i o d ,  
a c e n t r a l  c h i l l e r  p l a n t  was c o n s t r u c t e d  i n  FY 1979. The c h i l l e r  p l a n t  was connected t o  t h e  e x i s t i n g  a i r  
d i s t r i b u t i o n  equipment which is  l o c a t e d  on t h e  p a r t i a l l y  enc losed  f o u r t h  f loor o f  t h e  b u i l d i n g .  Completion 
o f  t h e  e n c l o s u r e  over  t h e  f o u r t h  f l o o r  equipment is n e c e s s a r y  t o  p rov ide  improved s a f e t y  c o n d i t i o n s  and weather 
p r o t e c t i o n  f o r  t h i s  equipment.  

The major e l emen t s  o f  t h e  HVAC equipment have been i n  con t inuous  o p e r a t i o n  f o r  over  20 y e a r s  and r e q u i r e  
major r e p a i r s  o r  rep lacement .  An example is  t h e  t empera tu re  c o n t r o l  v a l v e s  which are  n o t  o p e r a b l e  and must 
be  r e p l a c e d .  The new c o n t r o l s  w i l l  be energy  e f f i c i e n t  and compat ib le  w i t h  t h e  u t i l i t y  c o n t r o l  system. These 
m o d i f i c a t i o n s  t o  t h e  SFOF a r e  r e q u i r e d  f o r  e f f e c t i v e  s u p p o r t  o f  p l a n e t a r y  e x p l o r a t i o n  programs a s  w e l l  a s  f o r  
f i r e  s a f e t y  c o n s i d e r a t i o n s .  

IMPACT OF DELAY: 

Delay i n  accompl ish ing  these m o d i f i c a t i o n s  i n  t h i s  key o p e r a t i o n s  c o n t r o l  f a c i l i t y  f o r  s p a c e c r a f t  o p e r a t i o n s  
w i l l  p ro long  t h e  p r e s e n t  i n e f f i c i e n t  and u n r e l i a b l e  c o n d i t i o n s  and i n c r e a s e  t h e  r i s k  o f  mi s s ion  i n t e r r u p t i o n s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for m o d i f i c a t i o n s  t o  t h e  f o u r t h  f loor and HVAC system o f  t h e  SFOF ( F i g u r e  2 ) .  
Mod i f i ca t ions  t o  t h e  f o u r t h  f l o o r  i n c l u d e  comple t ing  t h e  e n c l o s u r e  of t h e  equipment area of 28,500 s q u a r e  fee t  
(2 ,648  squa re  meters) wi th  co r ruga t ed  meta l  s i d i n g  s imi lar  t o  t h e  t h i r d  f l o o r  and a metal roof system. The 
e x i s t i n g  r o o f i n g  s u r f a c e  w i l l  be r e p l a c e d  wi th  a composi t ion membrane. An au toma t i c  f i r e  p r o t e c t i o n  system 
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w i l l  be provided for t h e  equipment a r e a ,  and re la ted s t r u c t u r a l ,  mechanica l ,  and e l ec t r i ca l  r e p a i r  work w i l l  
be accomplished.  

The inadequa te  a i r  d i s t r i b u t i o n  system equipment i n  t h e  SFOF w i l l  be r e p a i r e d .  A t e m p e r a t u r e  c o n t r o l  system 
compa t ib l e  w i t h  t h e  JPL u t i l i t y  c o n t r o l  system and t h e  c h i l l e r  p l a n t  o p e r a t i o n s  w i l l  be i n s t a l l e d .  
m o d i f i c a t i o n s  t o  f l o o r s ,  c e i l i n g s ,  p a r t i t i o n s ,  and mechanical  and e l ec t r i ca l  sys tems a r e  a l s o  i nc luded .  

Related 
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PROJECT COST ESTIMATE: 

The b a s i s  o f  t h i s  c o s t  e s t i m a t e  is a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  o f  Uni t  
c o s t  Measure Q u a n t i t y  - 

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

Architectural/structural............................... SF 17,600 45.00 
F i r e  p r o t e c t i o n  ........................................ SF 28 , 500 2.10 
Mechanical............................................. LS 
Electrical............................................. LS --- --- 

-- - --- 

Equipment. --- --- --- ............................................... 
--- --- --- F a l l o u t  S h e l t e r  ( n o t  f eas ib le ) . . . . . . . . . . . . . .  ............. 

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - South  E leva t ion  

OTHER EQUIPMENT SUMMARY: 

No other4 equipment i s  needed t o  complete t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No major CoF funding to complete t h i s  p r o j e c t  is  a n t i c i p a t e d .  

1.600.000 

790 , 000 
60 , 000 

680 , 000 
70 , 000 

1,600,000 
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SUMMARY 

AMES RESEARCH CENTER 

Amount Page No. 
Office o f  Aeronaut ics  and Space Technology: 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  F l u i d  Mechanics Labora to ry  

INSTALLATION: A m e s  Research Labora to ry  

FY 1984 CoF ESTIMATE: $3,900,000 

LOCATION OF PROJECT: Mof fe t t  F i e l d ,  Santa  C la ra  County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: O f f i c e  o f  Aeronau t i c s  and Space Technology 

FY 1983 AND P R I O R  YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding i s  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding ....................................... 300, ooo 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 

--- 300,000 

--- 300,000 300,000 - Total.................................................... 

SUMMARY PyRPOSE AND SCOPE: 

A pr imary  f u n c t i o n  o f  Ames Research Center  ( A R C )  i s  r e s e a r c h  i n  fundamental  aerodynamics. The c a p a b i l i t y  
t o  conduct  t h i s  r e s e a r c h  h a s  been l i m i t e d  because  t h e  m a j o r i t y  o f  t h e  ARC wind t u n n e l s  a r e  l a r g e  and devoted  
t o  aerodynamic development. Th i s  p r o j e c t  ( F i g u r e  1) p r o v i d e s  a f a c i l i t y  d e d i c a t e d  t o  b a s i c  f l u i d  mechanics 
r e s e a r c h  t h a t  w i l l  house f o u r  small r e s e a r c h  wind t u n n e l s .  The f o u r  t u n n e l s  w i l l  be used f o r  subson ic ,  
t r a n s o n i c ,  a d a p t i v e  w a l l ,  and mul t ipu rpose  r e s e a r c h .  Two o f  t h e s e  t u n n e l s  p r e s e n t l y  a r e  l o c a t e d  i n  makeshi f t  
space  
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w i t h  i n s u f f i c i e n t  room f o r  r e s e a r c h e r s  and s u p p o r t  equipment.  The p r o j e c t  a l s o  p rov ides  a sma l l  pho tog raph ic  
darkroom and l a b o r a t o r y  space  f o r  l aser  ve loc ime te r  and holography sys tems for u s e  i n  r e s e a r c h  o f  n o n i n t r u s i v e  
measurement and d i a g n o s t i c  t e c h n i q u e s  f o r  f l u i d  f lows .  

When completed,  t h i s  l a b o r a t o r y  w i l l  be a v e r s a t i l e  f a c i l i t y  i n  which fundamental  f l u i d  mechanics  research 
can be  conducted by both NASA and c o o p e r a t i n g  u n i v e r s i t y  s c i e n t i s t s .  Compared t o  N A S A ' s  l a r g e  wind t u n n e l s ,  
o p e r a t i n g  c o s t s  w i l l  be low, t e s t  models w i l l  be  i nexpens ive ,  and w a i t i n g  time f o r  access t o  t h e  t u n n e l s  w i l l  
be  minimal.  Test d a t a  on v i s c o u s  and uns t eady  flows, t u r b u l e n c e ,  flow s e p a r a t i o n ,  and shock-boundary l a y e r  
i n t e r a c t i o n  d e r i v e d  i n  t h i s  l a b o r a t o r y  w i l l  p rov ide  t h e  d a t a  base  f o r  advances  i n  computa t iona l  f l u i d  mechanics  
and aerodynamics o f  f i x e d  and r o t a r y  wing a i r c r a f t .  

PROJECT JUSTIFICATION: 

A fundamental  p a r t  o f  t h e  miss ion  o f  ARC i s  b a s i c  f l u i d  mechanics  
for advances i n  computa t iona l  f l u i d  dynamics,  a i r c r a f t  performance 
t e s t  f a c i l i t y  development.  

research. T h i s  r e s e a r c h  i s  t h e  founda t ion  
and r o t o r c r a f t  t echnology,  and aerodynamic 

There is an u r g e n t  need t o  a c q u i r e  b a s i c  f l u i d  mechanics i n fo rma t ion  on t h e  d e t a i l s  of v i s c o u s  flows t o  b u i l d  
a d a t a  base  for f l u i d  dynamic models  and t o  p rov ide  d i r e c t i o n  for f u t u r e  f l u i d  mechanics s t u d y  and 
expe r imen ta t ion .  Mathematical models ,  when v e r i f i e d ,  w i l l  be a powerful  too l  f o r  improving aerodynamic 
technology.  The f l u i d  mechanics d a t a  base  is n e c e s s a r y  f o r  t h i s  e f for t .  

An unde r s t and ing  of t h e  b a s i c  f l u i d  mechanics  of complex t u r b u l e n t  and  s e p a r a t e d  f l ows ,  i n c l u d i n g  shock- 
boundary l a y e r  i n t e r a c t i o n s ,  is r e q u i r e d  f o r  improvement of performance and f l y i n g  q u a l i t i e s  o f  c u r r e n t  and 
advanced a i r c r a f t  and r o t o r c r a f t .  Th i s  f a c i l i t y  w i l l  p e rmi t  r e s e a r c h  i n t o  uns teady  f lows  p e r t a i n i n g  t o  improved 
r o t o r  a i r f o i l s ,  r o t o r  model ing,  and powered- l i f t  concep t s .  The p h y s i c a l  models de r ived  th rough  mathemat ica l  
modeling w i l l  be t e s t e d  i n  t h i s  l a b o r a t o r y .  

Researoh i n  t h e  wind t u n n e l s  of t h i s  f a c i l i t y  w i l l  improve t h e  r e s e a r c h  c a p a b i l i t i e s  of NASA's l a r g e  wind 
t u n n e l s .  The smal l ,  approximate ly  1 s q u a r e  f o o t  (.Og s q u a r e  meter) t e s t  s e c t i o n  of one o f  t h e  t u n n e l s  w i l l  
b e  b u i l t  w i th  an a d a p t i v e  wal l ,  a d j u s t a b l e  t o  approximate ly  t h e  shape  o f  t h e  s t r e a m l i n e s  o f  t h e  a i r  flow ove r  
t h e  model be ing  t e s t e d .  Th i s  concept  i s  expec ted  t o  e l i m i n a t e  o r  r educe  d a t a  i n a c c u r a c i e s  caused by a i r  flow 
shock  waves c r e a t e d  i n  a wind t u n n e l  test  s e c t i o n  o f  f i x e d  geometry. After improvement of t h i s  concep t ,  its 
a p p l i c a t i o n  t o  l a r g e  wind t u n n e l s  w i l l  m a t e r i a l l y  i n c r e a s e  t h e  q u a l i t y  of d a t a  ga the red  i n  t h e s e  l a r g e  t u n n e l s .  
Non in t rus ive  laser  d i a g n o s t i c s ,  a l r e a d y  i n  u s e ,  w i l l  be  f u r t h e r  s t u d i e d  i n  t h i s  l a b o r a t o r y .  T h i s  t echn ique  
of fers  t h e  p o s s i b i l i t y  o f  h i g h l y  a c c u r a t e  a i r  f low measurements and more thorough unde r s t and ing  of complex 
f l u i d  mechanics .  
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T h i s  l a b o r a t o r y  w i l l  p rov ide  an inexpens ive  means t o  op t imize  model c o n f i g u r a t i o n  p r i o r  t o  t e s t i n g  i n  t h e  
l a r g e  NASA wind t u n n e l s .  Power r equ i r emen t s  w i l l  be low, t e n s  of horsepower v e r s u s  t h e  thousands  of horsepower 
r e q u i r e d  i n  l a r g e  t u n n e l s .  Model c o s t s  w i l l  r a r e l y  exceed $5,000, v e r s u s  up t o  $1,000,000, f o r  l a r g e  t u n n e l s .  
Because of t h e i r  smal l  s i z e  and modular c o n s t r u c t i o n ,  m o d i f i c a t i o n  of these t u n n e l s  for specia l  exper iments  
or improved technology a p p l i c a t i o n s  w i l l  be s imp le  and inexpens ive .  

IMPACT OF DELAY: 

Delay o f  t h i s  p r o j e c t  w i l l  s low t h e  advancement o f  f l u i d  mechanics  and aerodynamics knowledge. NASA w i l l  
be unable  t o  t a k e  advantage  of r e c e n t  concep t s  i n  wind t u n n e l  technology and i n s t r u m e n t a t i o n  i n  a t i m e l y  manner. 

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  ( F i g u r e  2) prov ides  a 16,000- square f o o t  (1 ,486  s q u a r e  meter) F lu id  Mechanics Labora to ry  (FML). 
The FML w i l l  i n c l u d e  9,360 s q u a r e  feet (870  s q u a r e  meters) f o r  f o u r  i n d r a f t  t u n n e l s  and model set- up area. 
Two o f  t h e  t u n n e l s  are e x i s t i n g  and w i l l  be r e l o c a t e d  t o  t h i s  l a b o r a t o r y  from Bu i ld ing  N-227. The two a d d i t i o n a l  
t u n n e l s  w i l l  be provided w i t h  R&D funds .  The laser  research area and associated photographic  darkroom w i l l  
occupy 1,536 s q u a r e  feet  (143  s q u a r e  meters). Research l i b r a r y ,  c o n f e r e n c e ,  and s u p p o r t  space w i l l  occupy 
3,840 squa re  fee t  (357 s q u a r e  meters). The ba l ance  of t h e  b u i l d i n g  w i l l  house mechanical  equipment ,  s t o r a g e ,  
and u t i l i t i e s .  
connec ted  t o  t h e  t u n n e l s  by a mani fo ld .  

A l l  f o u r  t u n n e l s  w i l l  be powered by a s i n g l e  compressor mounted o u t s i d e  t h e  b u i l d i n g  and 
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PROJECT COST ESTIMATE: 

Th i s  c o s t  e s t i m a t e  is  based on a p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

Unit  o f  U n i t  
c o s t  Measure Q u a n t i t y  - 

Land A c q u i s i t i o n .  ........................................ --- --- --- 
Const ruc t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

....................................... --- --- S i t e  p r e p a r a t i o n  LS 
Architectural/structural............................... SF 16,000 76.13 
Mechanical............................................. LS 
Electrical............................................. LS 

--- --- 
--- --- 

Equipment. ............................................... --- --- --- 
Research t u n n e l s  compressor.. . . . . . . . . . . . . . . . . . . . . . . . . . .  EA 1 
Reloca te  two r e s e a r c h  tunnels . . . . . . . . . . . . . . . . . . . . . . . . . .  LS --- --- 

F a l l o u t  S h e l t e r  ( n o t  f eas ib le ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- - --- --- 
Total... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

2,318,000 

516,000 
1,218,000 
376 , 000 
208,000 

1,582,000 

1 ,569,000 
13,000 

F i g u r e  1 - Locat ion  Plan 
F i g u r e 1 2  - Floor  Plan 
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OTHER EQUIPMENT SUMMARY: 

Two small t u n n e l s  w i l l  be provided w i t h  R&D funds .  The estimated c o s t  is $500,030. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  funding  is  r e q u i r e d  t o  complete  t h i s  p r o j e c t .  However, t h e  b u i l d i n g  w i l l  be des igned  t o  be 
expandable for t h e  p o s s i b l e  f u t u r e  r e l o c a t i o n  o f  an e x i s t i n g  2- x 2- foot  ( .6-  x .6-meter) t r a n s o n i c  wind t u n n e l .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

DRYDEN FLIGHT RESEARCH FACILITIY  

Amount Page No. 
O f f i c e  o f  Space Tracking and Data Systems: 

Cons t ruc t ion  of  Aeronau t i ca l  Tracking F a c i l i t y  ........................... 800,000 CF 5-1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: C o n s t r u c t i o n  o f  A e r o n a u t i c a l  Tracking F a c i l i t y  

INSTALLATION: Dryden F l i g h t  Research F a c i l i t y  

FY 1984 CoF ESTIMATE: $800,000 

LOCATION OF PROJECT: Edwards, Kern County, C a l i f o r n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Space Tracking and Data Systems 

FY 1983 AND P R I O R  YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  T o t a l  

S p e c i f i c  CoF funding. . . . .  .................................. 62 , 000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  

62 , 000 

Total.................................................... 62,000 --- 62 , 000 - - 
SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  o f  an Aeronau t i ca l  Tracking F a c i l i t y  (ATF) a t  t h e  Dryden F l i g h t  
Research F a c i l i t y  (DFRF), a component o f  Ames Research Center. The Aeronau t i ca l  Test Range (ATR) a t  DFRF is 
o p e r a t i n g  a t  f u l l  c a p a c i t y  i n  suppor t  o f  NASA and DOD f l i g h t  t e s t  a c t i v i t i e s .  The ATF i s  a v i t a l  element i n  
expanding DFRF's c a p a b i l i t y  t o  suppor t  i n c r e a s e d  f l i g h t  t e s t  m i s s i o n s  f o r  a e r o n a u t i c a l  programs such a s  t h e  
Advanced F i g h t e r  Technology I n t e g r a t i o n  F-16, Forward Swept Wing (X-29A), and Systems Driven Advanced A i r c r a f t .  
The f a c i l i t y  w i l l  i n c l u d e  t h e  equipment s u p p o r t  t o  accommodate t h e  a d d i t i o n a l  t r a c k i n g  sys tems r e q u i r e d  f o r  
f l i g h t  t e s t  miss ions  planned f o r  DFRF. 
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PROJECT JUSTIFICATION: 

The primary miss ion  o f  t h e  DFRF i s  t o  conduct  a e r o n a u t i c a l  f l i g h t  r e s e a r c h  and p rov ide  long- term Space S h u t t l e  
s u p p o r t .  The DFRF ATR i s  c u r r e n t l y  used e x t e n s i v e l y  i n  s u p p o r t  o f  p r i o r i t y  n a t i o n a l  d e f e n s e  programs and 
t e c h n o l o g i c a l  advancements d i r e c t l y  a p p l i c a b l e  t o  t h e  commercial a v i a t i o n  i n d u s t r y ,  which is e x p e r i e n c i n g  
s t r o n g  f o r e i g n  compe t i t ion .  The ATR h a s  been i d e n t i f i e d  by t h e  White House Office o f  Sc ience  and Technology 
a s  a c r i t i c a l  and unique n a t i o n a l  r e s o u r c e  f o r  a e r o n a u t i c a l  r e s e a r c h  t e s t i n g .  

The DFRF ATR i s  suppor ted  by a t r a c k i n g  system t h a t  c o v e r s  t h e  s u p e r s o n i c  c o r r i d o r s  w i t h i n  approx imate ly  a 
600-mile r a d i u s  about  DFRF. NASA and the  A i r  Force c o o p e r a t e  t o  suppor t  t h e  t e s t i n g  needs  o f  both  o r g a n i z a t i o n s .  
Under t h i s  a r rangement ,  NASA is r e s p o n s i b l e  f o r  t h e  o p e r a t i o n  and maintenance  of t h e  ATR. C u r r e n t l y ,  t h e  ATR 
i s  suppor ted  by a s i n g l e  a e r o n a u t i c a l  t r a c k i n g  system w i t h  no backup. A d r a m a t i c  growth i n  t h e  number of test  
f l i g h t s  and t h e  ave rage  f l i g h t  d u r a t i o n  over  t h e  p a s t  2 y e a r s  (40 p e r c e n t  and 30 p e r c e n t ,  r e s p e c t i v e l y )  has  
caused t h e  e x i s t i n g  s i n g l e  t r a c k i n g  system t o  r e a c h  its maximum c a p a b i l i t y  of  s u p p o r t i n g  400 f l i g h t s  per  yea r .  
Val id  a e r o n a u t i c a l  f l i g h t  t e s t  r equ i remen t s  c o n t i n u e  t o  i n c r e a s e  and w i l l  r e q u i r e  an ATR c a p a b i l i t y  t o  hand le  
approx ima te ly  800 f l i g h t s  per  year .  The ATF i s  r e q u i r e d  t o  accommodate t h e  a d d i t i o n a l  a n t e n n a s ,  antenna  
e l e c t r o n i c s ,  and communications n e c e s s a r y  t o  conduct  s imul t aneous  r e a l- t i m e  miss ions  o f  t h i s  magnitude. The 
f a c i l i t y  mus t  be s i t e d  a t  a remote a r e a  o f  DFRF t o  p rov ide  l i n e- o f- s i g h t  r a d i o  f requency communication p a t h s  
t o  t h e  a i r c r a f t  o p e r a t i o n a l  a r e a s ,  Edwards AFB n o r t h  f a c i l i t i e s  and remote desert t e s t  c o r r i d o r s .  Th i s  f a c i l i t y  
must be brought  on l i n e  v i a  an FY 1984 p r o j e c t  t o  s u p p o r t  t h e  r a p i d l y  i n c r e a s i n g  a e r o n a u t i c a l  f l i g h t  test  
requ i remen t s .  

IMPACT OF DELAY: 

Delay i n  t h i s  p r o j e c t  would resu l t  i n  n o t  p rov id ing  
t h e  r a p i d l y  i n c r e a s i n g  NASA and DOD r e s e a r c h  program 
g o a l s  . 

t h e  e s s e n t i a l  a e r o n a u t i c a l  t r a c k i n g  s u p p o r t  r e q u i r e d  f o r  
f l i g h t  t e s t i n g  i n  s u p p o r t  of t h e  N a t i o n ' s  a e r o n a u t i c a l  

PROJECT DESCRIPTION: 
I 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  an ATF n e a r  t h e  Space F l i g h t  Tracking and Data Network F a c i l i t y  
a t  DFRF ( F i g u r e  1 ) .  S i t e  development work i n c l u d e s  over  400 l i n e a r  feet  (120 meters) o f  a c c e s s  road ,  pa rk ing ,  
t e l e m e t r y  antenna  f o u n d a t i o n ,  and u t i l i t y  s e r v i c e s .  Cons t ruc t ion  work i n c l u d e s  a 2,200- square f o o t  (200 s q u a r e  
meter) one- story  masonry equipment s u p p o r t  f a c i l i t y  w i t h  a r e i n f o r c e d  c o n c r e t e  r a d a r  antenna  p e d e s t a l  ( F i g u r e  
2 ) .  The o p e r a t i o n s  room w i l l  i n c l u d e  a raised computer f l o o r  system. Also inc luded  a r e  h e a t i n g ,  v e n t i l a t i n g ,  
a i r- c o n d i t i o n i n g ,  l i g h t i n g ,  e l e c t r i c a l  power, and f i re  p r o t e c t i o n  systems. 
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PROJECT COST ESTIMATE: 

T h i s  cost estimate is  based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t .  

U n i t  o f  U n i t  
cost  Measure Q u a n t i t y  - 

--- Land A c q u i s i t i o n .  ........................................ 
S i t e  Work and U t i l i t i e s  ( o u t s i d e  5- foot  l ine) . . . . . . . . . . . .  LS 

--- --- --- Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Architectural/structural............................... SF 2,200 120.45 
Computer floor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SF 1,600 34 38 
Mechanical............................................. LS 
Electrical............................................. LS 

--- --- 
--- --- 

--- --- --- Equipment. ............................................... 
--- --- --- F a l l o u t  S h e l t e r  ( n o t  feasible) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - Floor  Plan 

OTHER EQUIPMENT SUMMARY: 
t 

Tracking  sys tems and equipment o f  $5.1 m i l l i o n  are planned from t h e  R&D r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS  PROJECT: 

230,000 

570,000 

265 , 000 
55 , 000 

110,000 
140,000 

No f u t u r e  CoF funding  is  r e q u i r e d  t o  complete  t h i s  p r o j e c t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

LANGLEY RESEARCH CENTER 

Amount Page No. 
O f f i c e  o f  Aeronau t i c s  and Space Technology: 

Modi f i ca t ions  and Addit ion f o r  Composite M a t e r i a l s  Labora tory  ( 12938).  ... 5,100,000 CF 6-1 

M o d i f i c a t i o n s  t o  30-by-60-Foot Tunnel  (643) .............................. 4,400,000 CF 6-11 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ,500,000 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  AND A D D I T I O N  FOR COMPOSITE MATERIALS LABORATORY 

LOCATION PLAN 

F I G U R E  1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

I i 

PROJECT TITLE: Mod i f i ca t ions  and Add i t i on  f o r  Composite M a t e r i a l s  Labora to ry  (1293A) 

I INSTALLATION: Langley Research Center  

FY 1984 CoF ESTIMATE: $5,100,000 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Aeronau t i c s  and Space Technology 

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning  
and Design Cons t ruc t ion  Total  

S p e c i f i c  CoF funding  ....................................... 51 0 , 000 300 , ooo 81 0 , 000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 6 ,334,739 6,334,739 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,000 6,634,739 7 , 144,739 

SUMMARY +PURPOSE AND SCOPE: 

The p r o j e c t  p rov ides  f o r  an a d d i t i o n  t o  and m o d i f i c a t i o n  of e x i s t i n g  l a b o r a t o r y  and o f f i c e  space  i n  Bu i ld ing  
1293A ( F i g u r e s  2 & 3) .  Also inc luded  i s  t h e  i n s t a l l a t i o n  o f  a d a t a  l i n k  from Bui ld ing  1293B t o  t h e  Data 
Reduct ion Cen te r ,  Bui ld ing  1268. T h i s  p r o j e c t  is r e q u i r e d  t o  accommodate advanced composi te  and polymer 
r e s e a r c h  a c t i v i t i e s  t h a t  cannot  c u r r e n t l y  be conducted i n  t h e  15-year o l d  polymer l a b o r a t o r i e s .  
of t h e  hood and ven t  sys tems have r e s t r i c t e d  t h e  v e n t i l a t i o n  c a p a c i t y  r e q u i r e d  f o r  r e s e a r c h  and c r e a t e d  an 
envi ronmenta l  problem i n  t h e  e x i s t i n g  l a b s  o f  Bui ld ing  1293A. The d a t a  l i n k  t o  be  provided is r e q u i r e d  t o  
i n c r e a s e  t h e  c a p a b i l i t y  f o r  real- time a n a l y s i s  i n  s u p p o r t  o f  t h e  l a r g e  space  s t r u c t u r e s  program. 

D e t e r i o r a t i o n  
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PROGRAM JUSTIFICATION: 

The Langley Research Center  (LaRC) h a s  l e a d  Center  r e s p o n s i b i l i t y  f o r  t h e  development and a p p l i c a t i o n  o f  
advanced composi te  mater ia ls  ( F i g u r e  5 )  f o r  a i r c r a f t  and s p a c e c r a f t ,  and f o r  r e s e a r c h  on t h e  dynamics and 
c o n t r o l  of l a r g e  space  s t r u c t u r e s .  Cur ren t  work on composi te  materials  p r o c e s s i n g  and polymer r e s e a r c h  is 
performed a t  s c a t t e r e d  sites w i t h i n  B u i l d i n g s  1148 and 12936. Areas wi th  adequate  envi ronmenta l  c o n t r o l  and 
r e q u i r e d  v e n t i l a t i o n  a r e  n o t  p r e s e n t l y  a v a i l a b l e ,  b u t  are  c r i t i c a l l y  r e q u i r e d  f o r  a c t i v i t i e s  such  a s  specimen 
l a y u p ,  r e s i n  impregnat ion ,  and c e r t a i n  e v a l u a t i o n  tests. The polymer l a b o r a t o r y  f a c i l i t i e s  a r e  ove r  15 y e a r s  
o l d  and have d e t e r i o r a t e d  t o  t h e  p o i n t  where major r e fu rb i shmen t  is needed. Fume hood and v e n t i n g  sys tems 
( F i g u r e  4 )  are  s e v e r e l y  corroded and are ex t r eme ly  i n e f f i c i e n t  because  t h e y  draw b u i l d i n g  a i r  and t h u s  i n c r e a s e  
t h e  l oad  on t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a i r  c o n d i t i o n i n g  ( H V A C )  system. Also ,  f r e s h  a i r  i n t a k e s  for t h e  
HVAC sys tem are n o t  a d e q u a t e l y  s e p a r a t e d  from t h e  v e n t i n g  system. T h e r e f o r e ,  noxious  fumes from t h e  p r o c e s s i n g  
area are sometimes cyc led  throughout  the  b u i l d i n g .  The new polymer research l a b o r a t o r i e s  w i l l  have energy  
e f f i c i e n t  hood sys tems and p rov ide  for safer d i s p o s a l  o f  t o x i c  fumes. 

Some polymer s y n t h e s i s  p r o c e s s e s ,  such  as  hydrogenat ion  and p r e s s u r e  po lymer i za t ion ,  canno t  be performed 
s a f e l y  i n  t h e  p r e s e n t  f a c i l i t y .  The new f a c i l i t y  a d d i t i o n  w i l l  p rov ide  The a p p r o p r i a t e  f e a t u r e s  for s a f e l y  
conduc t ing  such r e s e a r c h  so t h a t  t h e r e  i s  proper  v e n t i l a t i o n  from noxious  fumes and an env i ronmen ta l ly  c o n t r o l l e d  
area is  a v a i l a b l e  t o  conduct  t h i s  r e s e a r c h .  These p r o c e s s e s  are  needed i n  a program t o  deve lop  more economical 
and p r o c e s s a b l e  r e s i n  matr ix materials .  

Large space  s t r u c t u r e s  are  be ing  developed for v a r i o u s  a p p l i c a t i o n s  such  a s  g e n e r a l  purpose p l a t f o r m s  and 
an t ennas .  The dynamic response  o f  such s t r u c t u r e s  is compl ica ted  by t h e  p re sence  o f  many j o i n t s .  Cur ren t  
r e s e a r c h  is l i m i t e d  by t h e  number o f  c o n t r o l  pa rame te r s  o r  c o n t r o l  p o i n t s  t h a t  can be  monitored o r  i n t e r a c t i v e l y  
v a r i e d  d u r i n g  a t es t ;  hence ,  a d a t a  l i n k  system between t h e  dynamics l a b o r a t o r y  and t h e  LaRC c e n t r a l  computers  
w i l l  p rov ide  a ten- fold  improvement i n  t h i s  c a p a b i l i t y .  The d a t a  l i n k  can be  used t o  e v a l u a t e  v a r i o u s  c o n t r o l  
laws, a c t u a t o r / s e n s o r  dynamics,  and t h e  real-time e v a l u a t i o n  o f  d a t a .  
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IMPACT OF DELAY: 

A d e l a y  i n  t h e  approval  o f  t h i s  p r o j e c t  would p rec lude  any research re la ted t o  t h e  p roces s ing  o f  t h e r m o p l a s t i c s  
and composi te  materials .  T h i s  technology has h igh  p o t e n t i a l  for r educ ing  f a b r i c a t i o n  costs b u t  more work is 
needed t o  deve lop  both  t h e  m a t e r i a l s  and t h e  p r o c e s s e s  t o  t h e  p o i n t  where t h e y  can r e p l a c e  c u r r e n t  t h e r m o s e t t i n g  
r e s i n  sys tems.  A s  an example of t h e  p e n a l t y  o f  d e l a y ,  t h e  manufac ture  o f  present- day h e l i c o p t e r  a i r f r a m e s  is 
l a b o r  i n t e n s i v e ,  and new, more p r o c e s s a b l e  composite materials  could  r educe  a i r f r a m e  cost w h i l e  p rov id ing  
s i g n i f i c a n t  weight  s av ings .  Also ,  p resent- day t r a n s p o r t s  have b e n e f i t e d  from r e c e n t  NASA research and 
development o f  composi te  s t r u c t u r e s .  A s i g n i f i c a n t  i n c r e a s e  i n  t h e  u se  o f  composi tes  on f u t u r e  a i r c r a f t  is  
dependent  on improvements i n  m a t e r i a l s  and p r o c e s s e s  ove r  t h o s e  a v a i l a b l e  today .  

PROJECT DESCRIPTION: 

The p r o j e c t  p rov ides  for m o d i f i c a t i o n  o f  15,000 s q u a r e  feet  (1 ,394  s q u a r e  meters) o f  l a b o r a t o r y  and o f f i c e  
space, a 2-s tory ,  25,000- square f o o t  (2 ,320  s q u a r e  meter) a d d i t i o n  t o  Bu i ld ing  12938 ( F i g u r e  3) , and a connec t ing  
200-channel d a t a  l i n k  t o  Bui ld ing  1268 from 1293B. An advanced composi tes  p roces s ing  l a b o r a t o r y  w i l l  be l o c a t e d  
on t h e  f i r s t  f l o o r  o f  t h e  a d d i t i o n .  E x i s t i n g  equipment w i l l  be moved t o  t h e  new l a b o r a t o r y  from v a r i o u s  sites 
i n  B u i l d i n g s  1148 and 12938. P o r t i o n s  o f  t h e  l a b o r a t o r y  w i l l  have independent  envi ronmenta l  c o n t r o l  t o  ven t  
noxious  fumes released du r ing  r e s i n  impregnat ion  and composi te  c u r i n g  p r o c e s s e s .  S p e c i a l  f a c i l i t i e s  w i l l  be 
i n c o r p o r a t e d  t o  s t o r e  and handle  chemicals and uncured composi te  m a t e r i a l s .  

New polymer research l a b o r a t o r i e s  w i l l  be c o n s t r u c t e d  on t h e  second f l o o r  o f  t h e  new a d d i t i o n .  The new 
l a b o r a t o r i e s  w i l l  i n c o r p o r a t e  p r o v i s i o n s  f o r  conduct ing  s p e c i a l  s y n t h e s i s  p r o c e s s e s  such a s  hydrogenat ion  and 
p r e s s u r e  po lymer i za t ion .  Polymer c h a r a c t e r i z a t i o n  and e v a l u a t i o n  equipment w i l l  be moved from t h e  e x i s t i n g  
l a b o r a t o r i e s  i n t o  t h e  new space. 

The da ta  l i n k  i n c l u d e s  t h e  i n t e r f a c e s  r e q u i r e d  t o  a c c e p t  da t a  from each  end. Also, a d a t a  s t o r a g e  d e v i c e  
and s i g n a l  c o n v e r t e r s  t o  t r a n s m i t  and r e c e i v e  t h e  d a t a  from t h e  e x i s t i n g  computers  i n  Bui ld ing  1268 a r e  i nc luded  
a s  p a r t  of t h i s  p r o j e c t .  

A r c h i t e c t u r a l  r e fu rb i shmen t  o f  Bui ld ing  1293 w i l l  i n c l u d e  new windows and w a l l  p a n e l s  w i t h  improved thermal 
i n s u l a t i o n .  E x i s t i n g  l a b o r a t o r i e s  i n  Bu i ld ing  1293A w i l l  be r e s t o r e d  t o  needed off ice  space  a f t e r  t h e  l a b o r a t o r y  
equipment is removed. Refurbishment o f  t h e  HVAC, l i g h t i n g ,  and c e i l i n g s  w i l l  be i nc luded .  
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PROJECT COST ESTIMATE: 

T h i s  is  an in- house c o s t  e s t i m a t e  based on c r i t e r i a  and concep t s .  

Uni t  o f  Unit  
c o s t  Q u a n t i t y  - Measure 

Land A c q u i s i t i o n .  ........................................ --- --- --- 
Const ruc t ion . . . . . . . . . . . . . . . . . .  ........................... --- 

Chemical l a b o r a t o r i e s  ( 2- s t o r y  add i t ion ) . . . . . . . . . . . . . . .  SF 25,000 172.80 
Civic................................................ -- - --- --- 
Architectual....................................... .. --- --- --- 
Mechanical/electrical................................ --- --- --- 
Miscel laneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  --- --- --- 

Rehabilitation......................................... SF 15,000 42.00 

Equipment ................................................ -- --- --- 
Real- time d a t a  l ink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

F a l l o u t  S h e l t e r  ( n o t  f eas ib le ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - S i t e  Plan 
F igure  3 - New Composite M a t e r i a l s  and Polymer Labora tory  
F i g u r e  4 - E x i s t i n g  Composite M a t e r i a l s  Labora tory  
F i g u r e  5 - Composite M a t e r i a l s  P rocess ing  

c o s t  - 

4,950,000 

4,320,000 
(640,000) 

( 1 ,400,000) 
(2,072,000) 

(208,000) 
630,000 

150,000 

150,000 

5.100 .OOO 
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OTHER EQUIPMENT SUMMARY: 

No o t h e r  equipment is r e q u i r e d  t o  complete  t h i s  p r o j e c t .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A t  the  p r e s e n t  time, there are no f o r e s e e n  r equ i r emen t s  which would r e q u i r e  f u t u r e  CoF funding  for t h i s  
p r o j e c t .  
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  AND A D D I T I O N  FOR COMPOSITE MATERIALS LABORATORY 

S I T E  PLAN 

FIGURE 2 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1984 ESTIMATES 

MODIFICATIONS AND A D D I T I O N  FOR COMPOSITE MATERIALS LABORATORY 

NEW COMPOSITE MATERIALS AND POLYMER LABORATORY 

2 FLOORS 25.000 SF TOTAL / 

FIGURE 3 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  AND A D D I T I O N  FOR COMPOSITE MATERIALS LABORATORY 

E X I S T I N G  COMPOSITE MATERIALS LABORATORY 

CF 6-9 
-1 





LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  TO 30- BY 60-FOOT TUNNEL ( 6 4 3 )  

LOCATION PLAN 

- 

I".. _-_ - ..# m. 

I C . L L  I "  l C L .  

- 
U N O L C Y  RESEARCH CCNTER 

'8 EAST AREA F A C I L I T I E S  KEY PLAN 
LD-  2SS.001 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT T I T L E :  Mod i f i ca t ions  t o  30- by 60-Foot Wind Tunnel (643)  

INSTALLATION: Langley Research Center  

I FY 1984 CoF ESTIMATE: $4,400,000 I 
LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT HEADQUARTERS OFFICE: Office o f  Aeronau t i c s  and Space Technology 

FY 1983 AND PRIOR Y E A R S  FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is r e l a t e d  t o  t h i s  p r o j e c t :  

P 1  anning  
and Design Cons t ruc t ion  Total  

S p e c i f i c  CoF funding  ....................................... 440 , 000 340,000 780 , 000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  5 ,204 , 307 5,204,307 

Total.................................................... 440,000 5,544,307 5,984,307 

SUMMARY PUPPOSE AND SCOPE: 

The 30- by 60- foot ( 9  by 18 meter) wind t u n n e l  a t  Langley Research Center  (LaRC) is t h e  o n l y  wind t u n n e l  
( F i g u r e s  1 and 3) i n  t h e  United S t a t e s  c a p a b l e  o f  f r e e- f l i g h t  tests o f  models  a t  subson ic  speeds .  Its unique 
open t h r o a t  and r e l a t e d  features p rov ide  c r i t i c a l  f r e e- f l i g h t  q u a l i t a t i v e  and q u a n t i t a t i v e  i n fo rma t ion  on t h e  
dynamic c h a r a c t e r i s t i c s  o f  t h e  tes t  models.  

The t u r n t a b l e  and model suppor t  sys tems o f  t h i s  t u n n e l  have been i n  o p e r a t i o n  since 1956, and r e q u i r e  e x t e n s i v e  
k e p a i r  and updat ing .  The worn p a r t s  c o n t r i b u t e  t o  e x c e s s i v e  r e l a t i v e  motion of t h e  t e s t  a i r c r a f t ,  and cause 
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many man-hours t o  be consumed i n  error i n v e s t i g a t i o n  and n e c e s s a r y  c o r r e c t i v e  measurements,  c a l i b r a t i o n s ,  and 
c a l c u l a t i o n s .  The proposed m o d i f i c a t i o n s  c o r r e c t  these d e f i c i e n c i e s ,  and p rov ide  f o r  i n c r e a s e d  p r o d u c t i v i t y ,  
e f f i c i e n c y ,  s a f e t y ,  model weight  c a p a b i l i t y ,  and accu racy  o f  d a t a  for t h i s  50-year o l d  f a c i l i t y .  

PROJECT JUSTIFICATION: 

The 30- by 60- foot ( 9  by 18 meter) wind t u n n e l  is  t h e  o n l y  f a c i l i t y  i n  t h e  U.S which can be used t o  e x p l o r e  
most low speed a s p e c t s  of f l i g h t  o f  h i g h l y  maneuverable a i r c r a f t .  It p e r m i t s  f r e e- f l i g h t  ( F i g u r e  5 )  t e s t i n g  
of models ins t rumented  w i t h  accelerometers, g y r o s ,  and a t t i t u d e  s e n s o r s  t o  measure f l i g h t  pa rame te r s ;  s t a t i c  
and dynamic force and movement tests on t h e  same c o n f i g u r a t i o n  through +gO-degree a n g l e  o f  a t t a c k ;  and l a r g e-  
scale models o f  t h e  f r e e- f l i g h t  c o n f i g u r a t i o n  a t  approach and l a n d i n g  c o n d i t i o n s  where Reynolds number effects  
can be s i g n i f i c a n t .  F r e e- f l i g h t  t e s t i n g  h e l p s  i d e n t i f y  and d e f i n e  c r i t i c a l  t e s t  r e g i o n s  and pa rame te r s  for 
conven t iona l  f i xed  aerodynamic t e s t i n g .  It a l s o  p r o v i d e s  g r e a t e r  i n s i g h t  i n t o  unexpected or o t h e r w i s e  
u n e x p l a i n a b l e  problems t h a t  cannot  be  i d e n t i f i e d  w i t h  conven t iona l  wind t u n n e l  t e s t i n g .  Without such  free- 
f l i g h t  tests, some major problems would n o t  be i d e n t i f i e d  u n t i l  a c t u a l  f l i g h t  t e s t s  were conducted and changes 
became ex t r eme ly  expensive.  

I n  an open- throa t  tes t  s e c t i o n  ( F i g u r e  2) such  a s  i n  t h e  30- by 60- foot ( 9  by 18 meter) t u n n e l ,  research 
e n g i n e e r s  and p i l o t s  can be s t r a t e g i c a l l y  p laced  t o  best o b t a i n  da t a  and c o n t r o l  t h e  a i r c r a f t  model. Even 
more i m p o r t a n t ,  t h e  open- throa t  t e s t  s e c t i o n  p e r m i t s  t h e  model t o  be removed from t h e  airstream i n  t h e  e v e n t  
o f  a c o n t r o l  ma l func t ion .  
t o  $500,000) or t h e  t u n n e l  t h a t  would otherwise occur  from t h e  model s t r i k i n g  a wa l l  o r  other p a r t s  of t h e  
t u n n e l  s t r u c t u r e  i n  a c l o s e d- t h r o a t  test  s e c t i o n .  

This f e a t u r e  e l i m i n a t e s  damage or d e s t r u c t i o n  o f  t h e  model ( t y p i c a l l y  c o s t i n g  up 

The need for t e s t i n g  o f  l a r g e- s c a l e  aerodynamic c o n f i g u r a t i o n s  o f  both m i l i t a r y  and n o n m i l i t a r y  d e s i g n s  has 

Cur ren t  i n c r e a s e d  emphasis 
produced a backlog  o f  work i n  excess of 2 y e a r s .  
d e s i g n s  is  e s s e n t i a l  t o  e v a l u a t e  and deve lop  s t a b i l i t y  and c o n t r o l  character is t ics .  
on improved low-speed performance for m i l i t a r y  a i r c r a f t  w i l l  c r e a t e  a d d i t i o n a l  r equ i r emen t s  f o r  t h e  l a r g e-  
scale t e s t i n g  c a p a b i l i t i e s  of LaRC's 30- by 60- foot (9 by 18 meter) wind t u n n e l .  

Such l a r g e- s c a l e  t e s t i n g  of c u r r e n t  and f u t u r e  a i r c r a f t  

These m o d i f i c a t i o n s  w i l l  c o r r e c t  t h e  p r e s e n t  d e f i c i e n c i e s  and i n c r e a s e  p r o d u c t i v i t y  t h rough  automated set- 
up o f  new models  u s ing  a new a d j u s t a b l e  t h r e e- s t r u t  suppor t  system and t u r n t a b l e  sys tem,  and automated s e t t i n g  
of t u n n e l  t e s t  c o n d i t i o n s  o f  dynamic p r e s s u r e ,  a n g l e  of a t t a c k ,  and s i d e s l i p .  

CF 6-13 



IMPACT OF DELAY: 

Delaying t h i s  p r o j e c t  would a d v e r s e l y  impact  ongoing and planned programs f o r  improving low-speed and high-  
angle- of- at tack  aerodynamic technology needed for bo th  m i l i t a r y  and n o n m i l i t a r y  a p p l i c a t i o n s .  Such d e l a y s  
would compromise LaRC's a b i l i t y  t o  respond t o  c u r r e n t  r equ i r emen t s  f o r  deve lop ing  high- performance m i l i t a r y  
a i r c r a f t  w i t h  g r e a t l y  improved low-speed s t a b i l i t y  and performance needed f o r  s h o r t- f i e l d  c a p a b i l i t y .  Delay 
would a lso  r e s u l t  i n  cont inued  d e t e r i o r a t i o n  o f  t h e  model s u p p o r t  system and the  i n c r e a s i n g  chance o f  a major 
f a i l u r e  t h a t  could  r e s u l t  i n  s e r i o u s  i n j u r y  t o  pe r sonne l  and/or  d e s t r u c t i o n  of t h e  t e s t  v e h i c l e .  

PROJECT DESCRIPTION:  

T h i s  p r o j e c t  i n c l u d e s  t h e  rep lacement  of t h e  wind t u n n e l ' s  model s u p p o r t  and ba l ance  system ( F i g u r e  41, 
r e p a i r  o f  lead sea l s ,  c o n t r o l  room m o d i f i c a t i o n s ,  automation o f  t u n n e l  c o n t r o l s ,  and f i r e  p r o t e c t i o n  
improvements. 

The model s u p p o r t  and ba l ance  sys tem c o n s i s t s  o f  a t u r n t a b l e  w i t h  three s t r u t s ,  ground p l a n e ,  b a l a n c e  house 
and f rame,  and scale system. I n s t a l l a t i o n  of t h e  new t u r n t a b l e  system w i l l  r e q u i r e  demol i t i on  of t h e  b a l a n c e  
house and c o n s t r u c t i o n  o f  a new ba l ance  house ;  rep lacement  o f  a d j a c e n t  e l ec t r i ca l  equipment w i t h  new equipment;  
r e l o c a t i o n  and m o d i f i c a t i o n  f o r  d i g i t a l  r e a d o u t  o f  s i x  s c a l e s  and rep lacement  of two o t h e r  scales;  c o n s t r u c t i o n  
and c a l i b r a t i o n  o f  the  t u r n t a b l e  and model s u p p o r t  sys tem,  removal o f  t h e  e x i s t i n g  t u r n t a b l e  aerodynamic shroud 
and c o n s t r u c t i o n  o f  a new shroud;  and a f i n a l  i n t e g r a t e d  checkout  o f  t h e  e n t i r e  sys tem.  

The o r i g i n a l  lead sea l s  where t h e  t u n n e l  a ir- passageway walls  j o i n  t h e  c e i l i n g s  w i l l  be  r e p a i r e d .  Add i t i ona l  
c a b l i n g ,  c o n d u i t ,  and an i s o l a t i o n  t r ans fo rmer  w i l l  be i n s t a l l e d  i n  t h e  t u n n e l  c o n t r o l  room for r e c e n t l y  
purchased d a t a  a c q u i s i t i o n  equipment ,  which w i l l  be i n s t a l l e d  i n  e a r l y  1984. The computer deck f l o o r  w i l l  be 
ra ised  t o  p rov ide  space  for c a b l i n g  and an a i r- c o n d i t i o n i n g  plenum. The overhead 5- ton a i r- c o n d i t i o n i n g  u n i t  
w i l l  be r ep l aced  by a 10-ton u n i t .  The t h i r d  f l o o r  l e v e l  ba lcony room w i l l  be extended approximate ly  14 f ee t  
( 4  meters). F i r e  p r o t e c t i o n  m o d i f i c a t i o n s  i n c l u d e  i n s t a l l a t i o n  o f  au toma t i c  s p r i n k l e r  sys tems ove r  t h e  t u n n e l  
t e s t  and shqp a r e a s ,  and wood p o r t i o n s  of t h e  t u n n e l  a s  well a s  improvements t o  t h e  water supply .  
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PROJECT COST ESTIMATE: 

P r o j e c t  c o s t  estimates are  based on a completed p r e l i m i n a r y  e n g i n e e r i n g  r e p o r t ,  

Uni t  o f  U n i t  
c o s t  Measure Q u a n t i t y  - 

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 

Model suppor t  and ba l ance  system ....................... 
Structural. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mechanical........................................... 
Electrical........................................... 

Repair  l e a d  seals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Con t ro l  room modif icat ions. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tunnel automation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F i r e  p r o t e c t i o n  improvements ........................... 

--- --- --- Equipment ................................................ 
--- --- --- F a l l o u t  S h e l t e r  ( n o t  f e a s i b l e ) .  .......................... 

Total. . . . . . . . . . . . .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L I S T  OF RELATED GRAPHICS: 

F i g u r e  1 I -  Locat ion  Plan 
F i g u r e  2 - P i l o t  F ly ing  Model 
F igu re  3 - Tunnel C h a r a c t e r i s t i c s  
F igu re  4 - Proposed Model Support  and Balance System 
F i g u r e  5 - Free- Fl igh t  Model 

cost  - 

4,400,000 

3 , 640 , 000 
(700 , 000) 

(2 , 755 , 000) 
( 185 , 000) 

95 , 000 
240 , 000 
110,000 
31 5 , 000 

4 , 400,000 
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OTHER EQUIPMENT SUMMARY: 

A new da ta  a c q u i s i t i o n  sys t em has been  pu rchased  w i t h  R&D f u n d s .  It w i l l  be i n s t a l l e d  i n  t h e  t u n n e l  c o n t r o l  
rnom . 
FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A t  t h e  p r e s e n t  time, there are no  f o r e s e e n  a d d i t i o n a l  r e q u i r e m e n t s  other t h a n  roof r e h a b i l i t a t i o n  and p a i n t i n g  
of  t h e  t u n n e l  s h e l l .  
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS TO 30- BY 60- FOOT TUNNEL (643) 

F IGURE 2 
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LANGLEY RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS TO 30- BY 60- FOOT TUNNEL ( 6 4 3 )  

TUNNEL W A R A C T E R I S T I C S  

SUPERSONIC AIW AT LOW SPED 
FIGURE 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

LEWIS RESEARCH CENTER 

Amount Page No. 
O f f i c e  o f  Aeronau t i c s  and Space Technology: 

Mod i f i ca t ions  f o r  Small Engine Component Tes t ing  F a c i l i t y . .  7,000,000 CF 7-1 .............. 
M o d i f i c a t i o n s  t o  I c i n g  Research Tunnel,........... . . . . . . . . . . . . . . . . . . . . . . .  3,600,000 CF 7-11 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 , 600 , 000 



LEWIS RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS FOR SMALL ENGINE COMPONENT T E S T I N G  F A C I L I T Y  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

1 PROJECT TITLE: M o d i f i c a t i o n s  f o r  Small Engine Component T e s t i n g  F a c i l i t y  

I INSTALLATION : L e w i s  Research Center 

FY 1984 CoF ESTIMATE: $7,000,000 

LOCATION OF PROJECT: Cleve land ,  Cuyahoga County, Ohio 

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronau t i c s  and Space Technology 

FY 1983 AND P R I O R  YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning  
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF funding  ....................................... 557 , 000 --- 557 , 000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N / A  13 , 305,000 13,305,000 

Total.................................................... 557,000 13,305,000 13,862,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n  o f  Bu i ld ing  5 of t h e  Engine Research Bui ld ing  Complex a t  t h e  L e w i s  
Research Center  (LeRC) for r e s e a r c h  t e s t i n g  o f  sma l l  g a s  t u r b i n e  eng ine  compressors  and t u r b i n e s  ( F i g u r e  1 ) .  
T h i s  r e s e a r c h  t e s t i n g  is  r e q u i r e d  t o  improve o v e r a l l  performance of small g a s  t u r b i n e  e n g i n e s  which are  used 
f o r  an i n c r e a s i n g  v a r i e t y  of a i r c r a f t  and ground power a p p l i c a t i o n s .  The n o n l i n e a r  n a t u r e  o f  t u r b i n e  eng ine  
f l u i d  and s t r u c t u r a l  mechanics makes s c a l e d  down l a r g e  component r e s e a r c h  d a t a  i n a c c u r a t e  f o r  small g a s  t u r b i n e  
eng ine  a p p l i c a t i o n .  A s  an example, t e s t  d a t a  on b l a d e  c l e a r a n c e s ,  s u r f a c e  f i n i s h e s ,  and edge t h i c k n e s s e s  
canno t  be s c a l e d  down from t h e  d a t a  a v a i l a b l e  on l a r g e  components. 
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Test c e l l  CE-18 i n  Bui ld ing  5 w i l l  be modif ied f o r  small eng ine  compressor t e s t i n g .  Amezzanine t e s t  c o n t r o l  

Equipment f o r  t e s t i n g  small eng ine  compressors  a t  s imu la t ed  eng ine  o p e r a t i n g  c o n d i t i o n s  w i l l  a l so  
room w i l l  be added t o  the  e x i s t i n g  s i n g l e  l e v e l  t e s t  c o n t r o l  room located w i t h i n  t h e  h i g h  bay area of CE-20 
( F i g u r e  2 ) .  
be  i n s t a l l e d .  

A p o r t i o n  of t e s t  c e l l  CE-17, i n  Bui ld ing  5 ,  w i l l  be modif ied f o r  small eng ine  t u r b i n e  t e s t i n g .  Adjacent  
room CE-15 w i l l  be modif ied for c o n t r o l  room use  ( F i g u r e  2 ) .  Equipment r e q u i r e d  f o r  t e s t i n g  small eng ine  
t u r b i n e s  a t  s imu la t ed  engine  o p e r a t i n g  c o n d i t i o n s  w i l l  a l s o  be i n s t a l l e d .  

PROJECT JUSTIFICATION: 

The expanding r o l e  of sma l l  g a s  t u r b i n e  eng ines  makes e f f i c i e n c y  improvements i n c r e a s i n g l y  more impor t an t .  
These e n g i n e s ,  which t y p i c a l l y  have up t o  5 ,000  pounds (22,400 Newtons) t h r u s t  o r  2,000 s h a f t  horsepower (1 ,492  
k i l o w a t t s )  , are used i n  r o t o r c r a f t ,  small fixed-wing g e n e r a l  a v i a t i o n  a i r c r a f t ,  c r u i s e  missiles, t r u c k s  and 
b u s e s ,  and for o t h e r  ground power a p p l i c a t i o n s .  The test  c a p a b i l i t i e s  provided by t h i s  p r o j e c t  are  e s s e n t i a l  
t o  t h e  development o f  advanced, h i g h e r  e f f i c i e n c y  small g a s  t u r b i n e  eng ines .  

D i f f i c u l t  geometr ic  problems such  as  compressor and t u r b i n e  b lade  c l e a r a n c e s ,  s u r f a c e  f i n i s h e s ,  and l e a d i n g  
and t r a i l i n g  edge t h i c k n e s s e s  i n  these small e n g i n e s ,  have kep t  t he i r  performance and e f f i c i e n c y  s u b s t a n t i a l l y  
lower than  t h a t  o f  l a r g e r  engines .  Planned research e f f o r t s  a r e  be ing  directed t o  s o l v i n g  these problems and 
a lso t o  r educ ing  exhaus t  p o l l u t a n t s .  Such improvements can be s i g n i f i c a n t  c o n t r i b u t o r s  t o  t h e  N a t i o n ' s  energy  
clonservat ion and envi ronmenta l  p r o t e c t i o n  e f for t s ,  a s  well a s m a i n t a i n i n g  world-wide ae rop ropu l s ion  preeminence. 

E x i s t i n g  test  c a p a b i l i t i e s  of i n d u s t r y  and NASA do n o t  p rov ide  t h e  r ange  o f  test  c o n d i t i o n s  needed t o  s a t i s f y  
Small engine  component research requ i r emen t s .  These r equ i r emen t s  i n c l u d e  research compressor o u t l e t  and i n l e t  
p r e s s u r e s  o f  up t o  750 pounds per  s q u a r e  i n c h  (517 Newtons pe r  s q u a r e  c e n t i m e t e r ) ,  t e m p e r a t u r e s  up t o  1,300°F 
(705'C), and a i r  f lows  up t o  13 pounds pe r  second (5.9 k i log rams  pe r  s econd) .  
r equ i r emen t s  i n c l u d e  p r e s s u r e s  t o  125 pounds per  s q u a r e  i n c h  (88 Newtons p e r  squa re  c e n t i m e t e r ) ,  temperatures 
up t o  8000F (427OC) , and a i r  f lows  up t o  8 pounds per second (3.6 k i log rams  p e r  second) .  

The t u r b i n e  t e s t  f a c i l i t y  

Compressor t e s t i n g  equipment a t  LeRC does n o t  p rov ide  t h e  f u l l  r ange  of o p e r a t i n g  c o n d i t i o n s  needed t o  conduct  
This p r o j e c t  w i l l  p rov ide  the  t e s t  c a p a b i l i t y  o f  up t o  60,000 comprehensive small engine  compressor research. 

r e v o l u t i o n s  per  minute and power up t o  6,000 horsepower (4 ,500  k i lowa t t s )  t o  meet research requ i r emen t s  for 
small eng ine  compressor t e s t i n g .  

E x i s t i n g  t u r b i n e  f a c i l i t i e s  are a l so  inadequa te  because  o n l y  o v e r a l l  performance d a t a  can be ob ta ined  whi le  
d e t a i l e d  i n t e r n a l  flow and s t u d i e s  of the  r a t i o s  of a c t u a l  t u r b i n e  i n l e t  t o  c o o l a n t  t empera tu re s  cannot  be 
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measured. T h i s  project w i l l  p rov ide  t h e  n e c e s s a r y  t e s t  c a p a b i l i t y  o f  up t o  60,000 r e v o l u t i o n s  per minute and 
power up t o  1,200 horsepower (0.900 k i l o w a t t s )  t o  meet r e s e a r c h  r equ i r emen t s  f o r  small eng ine  t u r b i n e  t e s t i n g .  

No comparable f a c i l i t y  exists w i t h i n  NASA,  o t h e r  Government a g e n c i e s ,  o r  i n d u s t r y .  This p r o j e c t  is  e s s e n t i a l  
t o  N A S A ' s  small g a s  t u r b i n e  engine  component research f o r  bo th  p r e s e n t  eng ines  and f u t u r e  h igh  pressure r a t i o  
eng ines .  

IMPACT OF DELAY: 

The e x i s t i n g  compres so r / t u rb ine  t e s t  f a c i l i t i e s  a t  LeRC do  n o t  have s u f f i c i e n t  c a p a b i l i t y  t o  meet t h e  research 
r equ i r emen t s  of t h e  1986-1990 time frame. Delay i n  p rov id ing  t h i s  research and t e s t  f a c i l i t y  w i l l  i n t r o d u c e  
f u r t h e r  s e r i o u s  d e l a y s  i n  small t u r b i n e  eng ine  r e s e a r c h .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for m o d i f i c a t i o n s  t o  Bui ld ing  5 o f  t h e  Engine Research Bui ld ing  Complex. It i n c l u d e s  
architectural/structural, mechanica l ,  and e l e c t r i c a l  m o d i f i c a t i o n s  and the  i n s t a l l a t i o n  o f  t h e  n e c e s s a r y  
equipment f o r  t e s t i n g  compressors  ( F i g u r e  3 ) .  Test c e l l  CE-18, 2,415 s q u a r e  feet (225  s q u a r e  meters), w i l l  
be modif ied  for t h i s  t e s t i n g  and mezzanine area CE-20, 437 s q u a r e  feet  ( 4 0  s q u a r e  meters), w i l l  be modif ied 
f o r  c o n t r o l  room use.  The work i n c l u d e s  i n s t a l l a t i o n  of a 4-ton (3 ,632  k i logram)  b r i d g e  c r a n e  i n  Room CE-18 
and t h e  g e n e r a l  r e h a b i l i t a t i o n  o f  t h e  i n t e r i o r  s u r f a c e s .  A new h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  
( H V A C )  system w i l l  be i n s t a l l e d  i n  t h e  t e s t  ce l l  and i n  t h e  t e s t  c o n t r o l  room. The equipment t o  be  i n s t a l l e d  
f o r  t e s t i n g  compressors  i n c l u d e s  a two- source i n l e t  a i r  supp ly  p i p i n g  system. One s o u r c e  w i l l  be a tmospher ic  
a i r  for s i m u l a t i n g  t u r b o j e t  engine  compressor i n l e t  c o n d i t i o n s .  The other s o u r c e  w i l l  be compressed a i r  a t  
40 pounds per  s q u a r e  i n c h  (27.6 Newtons per s q u a r e  c e n t i m e t e r )  f o r  s i m u l a t i n g  t u r b o f a n  eng ine  compressor i n l e t  
c o n d i t i o n s .  Discharge  p i p i n g  i n c l u d e s  a c o l l e c t o r  v e s s e l  t o  r e c e i v e  a i r  from t h e  r e s e a r c h  compressor ,  a back 
p r e s s u r e  c o n t r o l  v a l v e ,  and a s p r a y  c o o l e r  t o  c o o l  t h e  compressor d i s c h a r g e  g a s e s .  A new 6,000 horsepower 
(4 ,476  k i l o w a t t )  e lec t r ic  motor w i l l  d r i v e  t h e  research compressor t h rough  a gea r  box t o  a t t a i n  compressor 
speeds u p l t o  60,000 r e v o l u t i o n s  pe r  minute.  
sys tems.  

Also inc luded  are f a c i l i t y  o p e r a t i o n ,  i n s t r u m e n t a t i o n ,  and c o n t r o l  

The p r o j e c t  a l s o  p rov ides  for architectural/structural, mechanica l ,  e l ec t r i ca l  m o d i f i c a t i o n s  and t h e  
i n s t a l l a t i o n  of t h e  neces sa ry  equipment for t e s t i n g  small g a s  t u r b i n e s  ( F i g u r e  4 ) .  A p o r t i o n  of t e s t  c e l l  
CE-17, 667 s q u a r e  feet  (62  s q u a r e  meters), w i l l  be modif ied and Room CE-15, 266 s q u a r e  feet  ( 2 5  s q u a r e  meters), 
w i l l  be modi f ied  f o r  c o n t r o l  room use.  The wa l l s ,  f l o o r s ,  c e i l i n g s ,  and door o f  t h e  t e s t  c e l l  w i l l  be 
r e h a b i l i t a t e d  or modif ied  as  r e q u i r e d  t o  meet f u n c t i o n a l  r equ i r emen t s  and s a f e t y  s t a n d a r d s .  HVAC and o t h e r  
mechanical  sys tems w i l l  be i n s t a l l e d  i n  t h e  t e s t  ce l l s .  Electric power w i l l  be provided for t h e  new equipment 
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t o  be i n s t a l l e d  i n  t h e  t e s t  c e l l  and t h e  t e s t  c o n t r o l  room. The t u r b i n e  f a c i l i t y  w i l l  c o n s i s t  of a combustor ,  
a r e s e a r c h  t u r b i n e ,  a 1,200 horsepower dynamometer, t h r o t t l e  and load  v a l v e s ,  r e l a t e d  p i p i n g ,  c o o l i n g ,  and 
s a f e t y  sy-stems. F a c i l i t y  o p e r a t i o n  i n s t r u m e n t a t i o n  and c o n t r o l  sys tems are  a l so  inc luded .  
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PROJECT COST ESTIMATE: 

The project cost estimate is based on a completed preliminary engineering report. 

Unit 
cost - 

Unit of 
Measure cost - Quantity 

--- Land Acquisition. ........................................ 
Construction............................................. --- 984,000 

Building modifications for compressor facility.. ....... 
Architectural/structural............................. 
Mechanical........................................... 
Electrical.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- 
LS 
LS 
LS 

512,000 
(141,000) 
( 1  33,000) 
(238 , 000) 

Building modifications for turbine facility ............ 
Architectural/structural............................. 
Mechanical........................................... 
Electrical........................................... 

472 , 000 
(55 , 000) 

( 163 , 000) 
( 254 , 000) 

--- 
LS 
LS 
LS 

6,016,000 Equipment.. .............................................. 
2 t 673 000 

(508,000) 
( 146 , 000) 

( 44 , 000) 
(31,000) 
(59,000) 

( 1 , 296 , 000) 
(589 , 000) 

Compressor facility .................................... 
Inlet air system ..................................... 
Exhaust system.... ................................... 
Cooling water system ................................. 
Nitrogen system ...................................... 
Drive system ......................................... 
Instrumentation and control system... ................ 
Dewatering system .................................... 

-- 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

3 9 343 9 000 
( 172 , 000) 

(78 , 000) 
( 146,000) 
(90 , 000) 

Turbine facility ....................................... 
Compressed air system ................................ 
Fuel supply system... ................................ 
Air heating system ................................... 
Cooling water system ................................. 

--- 
LS 
LS 
LS 
LS 
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Unit  o f  Unit  
c o s t  c o s t  - Mea s u r  e Q u a n t i t y  - 

Cooling a i r  system ................................... LS --- --- ( 2 3  , 000) 
Exhaust  sys tem ....................................... LS --e --- (232 , 000) 

--- (1,789,000) Power absorbe r  sys tem ................................ LS 
I n s t r u m e n t a t i o n  and c o n t r o l  sys tems .................. LS --- --- (81 3 , 000) 

--- 

F a l l o u t  S h e l t e r  ( n o t  feas ib le) . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --e --- 
Total................................................................................. 7,000,000 

LIST OF RELATED GRAPHICS: 

F i g u r e  1 - Locat ion  Plan 
F i g u r e  2 - S i t e  Plan 
F i g u r e  3 - Schematic Drawing, M o d i f i c a t i o n s  f o r  Compressor Test F a c i l i t y  
F i g u r e  4 - Schematic Drawing, M o d i f i c a t i o n s  f o r  Turbine  Test F a c i l i t y  

OTHER EQUIPMENT SUMMARY: 

A r e s e a r c h  compressor and t u r b i n e ,  and d a t a  a q u i s i t i o n  sys tem c o s t i n g  approx imat ly  $3.4 m i l l i o n  a r e  r e q u i r e d  
f o r  i n i t i a l  o p e r a t i o n  o f  t h i s  f a c i l i t y  and w i l l  be funded wi th  Research and Development r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No a d d i t i o n a l  CoF funds  a r e  r e q u i r e d  t o  complete t h i s  p r o j e c t .  However, a follow-on p r o j e c t  is planned which 
i s  c u r r e n t l y  e s t ima ted  a t  $8.7M and w i l l  p rov ide  a smal l  eng ine  combustor t e s t i n g  c a p a b i l i t y .  
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LEWIS RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

MODIFICATIONS FOR SMALL ENGINE COMPONENT T E S T I N G  F A C I L I T Y  

SCHEMATIC DRAWING 
M O D I F I C A T I O N S  FOR COMPRESSOR T E S T  F A C I L I T Y  

ATMOSPHERIC 
A I R  SUPPLY 

6000 HORSEPOWER 
VARIABLE 

D R I V E  MOTOR 

FROM THE CEN 
AIR SYSTEM 

TURBOFAN ENGINE COMPRESSOR TESTS 
BACK PRESSURE 
CONTROL VALUE 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1984 ESTIMATES 

MODIFICATIONS FOR SMALL ENGINE COMPONENT TESTING FACILITY 

SCHEMATIC DRAWING 
MODIFICATIONS FOR TURBINE TEST FACILITY 

I---- -------- --I 

TER -BOX 

ATER SPRAY 

MAIN EXHAUST LOAD 

ATMOSPHERIC & 
ALTITUDE EXHAUST 

TRIM 
VALVE 

FIGURE 4 
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LEWIS RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  T O  I C I N G  RESEARCH TUNNEL (11) 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Mod i f i ca t ions  t o  I c ing  Research Tunnel ( 1 1 )  

1 INSTALLATION : L e w i s  Research Center  

FY 1984 CoF ESTIMATE: $3,600,000 

LOCATION OF PROJECT: Cleve land ,  Cuyahoga County, Ohio 

COGNIZANT HEADQUARTERS OFFICE: Office o f  Aeronau t i c s  and Space Technology 

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding  is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning  
and Design Cons t ruc t ion  T o t a l  

S p e c i f i c  CoF funding. .  ..................................... 252 , 000 --- 252,000 
C a p i t a l i z e d  investment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A 1 ,015,000 1,015,000 

Total . . . . . . . . . . . . . .  ...................................... 252,000 1,015,000 1,267,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n s  t o  t h e  I c i n g  Research Tunnel ( I R T ) ,  Bui ld ing  11,  a t  t h e  L e w i s  
Research Center (LeRC).  The f a c i l i t y ,  c o n s t r u c t e d  i n  1944, is  used for conduct ing  basic i c i n g  r e s e a r c h ,  and 
t h e  development o f  d e i c i n g / a n t i - i c i n g  sys tems ( F i g u r e  1 ) .  T h i s  p r o j e c t  is  r e q u i r e d  t o  e n s u r e  t h a t  t h e  r e l i a b i l i t y  
and c a p a b i l i t y  of t h i s  40-year o l d  t u n n e l  is main ta ined  and enhanced t o  meet p r e s e n t  r equ i r emen t s .  

The need for a d d i t i o n a l  i c i n g  r e s e a r c h  d a t a  f o r  a l l- weather  h e l i c o p t e r ,  m i l i t a r y  a i r c r a f t  o p e r a t i o n s ,  and 
low- flying cruise missiles h a s  i n c r e a s e d  t h e  use  of t h e  t u n n e l ,  and h a s  focused  a t t e n t i o n  on t h e  need f o r  
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improved i c i n g  t e s t  c a p a b i l i t i e s .  These m o d i f i c a t i o n s  p rov ide  f o r  upgrading  t h e  t u n n e l  u t i l i t i e s ,  t e s t  chamber, 
and o f f i ce- shop  b u i l d i n g  t o  p rov ide  a wider  r ange  o f  t e s t  c o n d i t i o n s ,  improved c o n t r o l  of t u n n e l  o p e r a t i n g  
c o n d i t i o n s ,  and more e f f i c i e n t  t u n n e l  o p e r a t i o n .  Also,  t h e  q u a l i t y  and r e s e a r c h  v a l u e  o f  t h e  d a t a  w i l l  be 
improved by enhancing t h e  r e a l i s m  of t h e  test c o n d i t i o n s .  

PROJECT JUSTIFICATION: 

The IRT i s  t h e  l a r g e s t  i c i n g  t u n n e l  i n  t h e  United S t a t e s  and t h e  o n l y  t u n n e l  capab le  o f  t e s t i n g  s e l e c t e d  
f u l l - s c a l e  components t o  meet c r i t i c a l  needs  o f  c i v i i i a n  and m i l i t a r y  a i r c r a f t  development programs. The 
t u n n e l  is h e a v i l y  u t i l i z e d  and has a 2-year t e s t i n g  backlog.  The o n l y  a l t e r n a t i v e  t o  t h e  s t u d y  o f  i c i n g  i n  a 
t u n n e l  is c o s t l y  i n- f l i g h t  t e s t i n g .  Basic i c i n g  research, new d e i c i n g  sys tems development ,  and many new 
a i r c r a f t  d e s i g n s  r e q u i r i n g  d e i c i n g  sys tems w i l l  c o n t i n u e  t o  demand u s e  o f  t h i s  IRT. 

Typ ica l  r e s e a r c h  programs us ing  t h e  IRT a r e :  Avia t ion  Meteorology Research ,  Advanced R o t o r c r a f t  Propuls ion  
Technology, and I n t e r a g e n c y / I n d u s t r i a l  Ass i s t ance .  These programs r e l a t e  t o  t h e  safe o p e r a t i o n  o f  a i r c r a f t  
i n  a tmospher ic  i c i n g  c o n d i t i o n s ,  and t h e  s t u d y  o f  i c i n g  a c c r e t i o n  and r e s u l t a n t  aerodynamic p e n a l t i e s  on 
r o t o r b l a d e s  and c ra f t s .  

Recent s t u d i e s  have shown a g r e a t e r  need f o r  i c i n g  r e s e a r c h  i n  s u p p o r t  o f  commercial ,  g e n e r a l  a v i a t i o n ,  and 
m i l i t a r y  a i r c r a f t .  S p e c i a l  t e s t i n g  f o r  r o t o r  c r a f t  and low- flying c r u i s e  missiles i s  a l s o  r e q u i r e d  t o  deve lop  
l i g h t w e i g h t ,  c o s t - e f f e c t i v e  ice p r o t e c t i o n  systems.  E lec t ro the rma l  ice  p r o t e c t i o n  for h e l i c o p t e r  r o t o r  b l a d e s  
is e f f e c t i v e ,  b u t  i n t r o d u c e s  a s  much a s  20 p e r c e n t  payload p e n a l t y  f o r  t h e  r e q u i r e d  e l e c t r i c a l  g e n e r a t i n g  
equipment.  The development of new sys tems f o r  h e l i c o p t e r  r o t o r s  i s  compl ica ted  by h igh  t i p  speeds  and t h e  
a f f ec t s  o f  c e n t r i f u g a l  f o r c e s .  Low-flying c r u i s e  missiles r e q u i r e  ice a c c r e t i o n  tes t  envi ronments  f o r  des ign  
o f  a l l- weather  guidance sys tems.  Advanced ice  p r o t e c t i o n  sys tems t h a t  do n o t  a d v e r s e l y  a f f e c t  performance and 
payload are needed f o r  m i l i t a r y  a l l- wea the r  a i r c r a f t  o p e r a t i o n s .  These needs  have r e s u l t e d  i n  expanding 
r e s e a r c h  e f for ts  by NASA,  DOD, and FAA. The IRT a t  LeRC is a c r i t i c a l  f a c i l i t y  f o r  meet ing t h e s e  i c i n g  research 
n e e d s ,  now and i n  t h e  f u t u r e .  

T h i s  p r o j e c t  is  r e q u i r e d  t o  e n s u r e  t h a t  t h e  r e l i a b i l i t y  o f  t h i s  40-year o l d  t u n n e l  is enhanced t o  s u p p o r t  
i c i n g  r e s e a r c h  r equ i r emen t s .  R e l i a b i l i t y  w i l l  be improved by r e p l a c i n g  t h e  t u n n e l  f an  d r i v e  motor and c o n t r o l s ,  
and exhaus t  a i r  c o n t r o l s  w i t h  new components; p r o v i d i n g  improved mechanical  sys tems f o r  cloud fo rma t ion ,  and 
a new c o n t r o l  room. In  a d d i t i o n ,  p r o d u c t i v i t y  w i l l  be  improved t o  h e l p  r e l i e v e  t h e  backlog o f  scheduled  tests .  
A new water  s p r a y  ba r  c o n t r o l  w i l l  p rov ide  a wider  r ange  o f  water c o n t e n t  and d r o p l e t  s i z e  t o  imDrove realism 
o f  t h e  t u n n e l  i c i n g  c loud .  
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IMPACT OF DELAY: 

A new g e n e r a t i o n  o f  improved d e i c i n g / a n t i - i c i n g  sys tems is needed i n  t h e  nea r  f u t u r e  for g e n e r a l  a v i a t i o n ,  
h e l i c o p t e r s ,  and m i l i t a r y  a i r c r a f t ,  and can b e s t  be developed th rough  t e s t i n g  i n  t h e  IRT. The impact  o f  
d e l a y i n g  t h e  m o d i f i c a t i o n  of t h i s  f a c i l i t y  would be l a t e  development o f  t h e  i c i n g  technology.  This p r o j e c t  
a l s o  e n s u r e s  t h a t  t h i s  40-year o l d  t u n n e l  w i l l  o p e r a t e  s a t i s f a c t o r i l y  i n  t h e  f u t u r e  w i thou t  major  breakdowns. 
A major breakdown would cause  s e r i o u s  d e l a y s  because  t h e  a v a i l a b i l i t y  o f  rep lacement  p a r t s  is u n c e r t a i n .  For 
example, t h e  t u n n e l  was r e c e n t l y  s h u t  down from A p r i l  th rough June 1982 due t o  a f a i l u r e  o f  t he  t u n n e l  f an  
motor c o n t r o l s .  

PROJECT DESCRIPTION: 

T h i s  p r o j e c t  p rov ides  for t h e  upgrading  of t h e  I R T  by r e h a b i l i t a t i n g  and modifying t h e  o f f i ce- shop  b u i l d i n g ,  
t e s t  chamber, and t h e  t u n n e l  u t i l i t i e s / p r o c e s s  sys tems ( F i g u r e  2 ) .  The work f o r  t h e  o f f i ce- shop  b u i l d i n g s  
w i l l  i n v o l v e  r e h a b i l i t a t i o n  o f  the  b u i l d i n g  envelope .  The e x i s t i n g  s ing le- g lazed  wood windows w i l l  be r ep l aced  
w i t h  dual- glazed aluminum windows. The exterior masonry s u r f a c e s  w i l l  be r e p a i r e d ,  tuck- poin ted ,  and sealed. 
A new roof w i l l  be provided over  the  o f f i c e  and shop. The h e a t i n g ,  v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  (HVAC) 
system w i l l  be changed from the  40-year o l d  f r e o n  compressor and c o i l  t o  a new c h i l l e d  water c o i l  w i t h  au toma t i c  
c o n t r o l s .  The b u i l d i n g  power d i s t r i b u t i o n  system w i l l  be r ep l aced  by modern t r a n s f e r  swi tch  and power l i g h t i n g  
p a n e l s  . 

Test chamber work i n v o l v e s  modern iza t ion  o f  t h e  chamber's i n t e r n a l  s t r u c t u r e ,  HVAC sys tem,  e l ec t r i ca l  system, 
and t u n n e l  c o n t r o l  room. E x i s t i n g  wood f l o o r  f raming ,  wood f l o o r i n g ,  wa l l s ,  l a d d e r s ,  and s t a i r w a y s  w i l l  be 
removed. The floors w i l l  be r e b u i l t  u s i n g  s t ee l  framing and metal deck /conc re t e  f l o o r i n g .  A new c o n t r o l  room 
w i t h  a i r  l o c k  and passageway for safe e x i t  t o  t h e  o u t s i d e  w i l l  be c o n s t r u c t e d .  The control  room w i l l  a l s o  
i n c l u d e  new ins t rumen t  and c o n t r o l  c a b i n e t s  and a new power panel .  The e x i s t i n g  c r a n e  r a i l  and s u p p o r t s  f o r  
equipment hand l ing  w i l l  be r e l o c a t e d  for better a l ignment  over  t h e  t o p  of t h e  t u n n e l  t e s t  s e c t i o n .  The e x i s t i n g  
power d i s t r i b u t i o n  system i n c l u d i n g  t r a n s f e r  switch,  power p a n e l s ,  l i g h t i n g  p a n e l s ,  and wi r ing  w i l l  be replaced 
w i t h  modern equipment and wir ing .  

The p r o j e c t  work f o r  the  t u n n e l  u t i l i t y  sys tems i n c l u d e s  modernizing t u n n e l  a i r  flow c o n t r o l ,  a i r  t empera tu re  
c o n t r o l ,  i c i n g  c loud  format ion  c o n t r o l ,  and exhaus t  a i r  c o n t r o l  and measurement; and r e p l a c i n g  and upda t ing  
t h e  p i p i n g  and c o n t r o l s  for steam, a i r ,  and water s e r v i c e s  t o  t h e  i c i n g  c loud  s p r a y  n o z z l e  sys tems.  New 
r e f r i g e r a n t  flow and t empera tu re  c o n t r o l s  w i l l  be provided .  A new 5,000 horsepower d r i v e  motor and so l id  s t a t e  
c o n t r o l s  for t h e  t u n n e l  a i r  f an  w i l l  be i n s t a l l e d .  An o r i f i ce  and v a l v e  p o s i t i o n e r  for t h e  t u n n e l  exhaus t  a i r  
sys tem w i l l  be f u r n i s h e d .  
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PROJECT COST ESTIMATE: 

The p r o j e c t  cost estimate is  based on a p r e l i m i n a r y  eng inee r ing  r e p o r t .  

Uni t  o f  Unit  
cost  Measure Q u a n t i t y  - 

-- --- --- Land A c q u i s i t i o n .  ........................................ 
Construction.............................. ............... -- --- --- 

--- --- Office- shop ............................................ LS 
Test chamber........................................... LS -- --- 

Equipment -- --- --- ................................................ 
--- --- Spray  bar system ....................................... LS 

Tunnel t empera tu re  control. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Exhaust  a i r  system ..................................... LS 
Tunnel fan  motor and controls. . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
I n s t r u m e n t a t i o n  and controls. . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 

--- --- 
--- --- 
--- --- 
--- --- 

F a l l o u t  S h e l t e r  ( n o t  feasible). . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

cost  

893,000 

251 , 000 
642 , 000 

307 , 000 
120,000 
102 , 000 

1 , 894 , 000 
284 , 000 

3,600,000 

F i g u r e , l  - Locat ion  Plan 
F igu re  2 - Plan V i e w ,  I c i n g  Research Tunnel 
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OTHER EQUIPMENT SUMMARY: 

A f o r c e  ba l ance  system and s p e c i a l  s p r a y  n o z z l e s ,  c o s t i n g  approximate ly  $500,000, a r e  r e q u i r e d  for o p e r a t i o n  
of t h i s  f a c i l i t y  and w i l l  be  funded from Research and Development r e s o u r c e s .  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There is no f o r e s e e n  requi rement  for f u t u r e  CoF funding  for t h i s  p r o j e c t .  
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LEWIS RESEARCH CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

M O D I F I C A T I O N S  TO I C I N G  RESEARCH TUNNEL (11) 

PLAN VIEW - I C I N G  RESEARCH TUNNEL 

-~ -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  B-- 

f'4EW O R I F I C E  PLATE & VALVE CONTROL 
FOR EXHAUST A I R  

NEW TEMP E RATU RE 
CONTROLS I N  BLDG.#9 

NEW MOTOR CONTROLS FOR FAN 

REHAB INTERIOR 
OF TEST CHAMBER W'LACE AIR,  STEAM & WATER 

FOR NOZZLE SPRAY 

NEW EXPANDED CONTROL RO@I 

OFFICE & SHOP REHAB OFFICE l4 SHOP EXTERIOR! 

F I G U R E  2 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

VARIOUS LOCATIONS 

Amount Page No. 
O f f i c e  o f  Space Tracking and Data Systems: 

Re loca t ion  of  26-Meter STDN Antenna, Spain ............................... 1,700,000 CF 8-1 



VARIOUS LOCATIONS 
FISCAL YEAR 1984 ESTIMATES 

-LOCATION OF 26-METER STDN ANTENNA, SPAIN 

LOCATION PLAN 

SAN LOREN20 

FRESNEDILLAS 

LOCATI ON 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

I PROJECT TITLE: Re loca t ion  o f  26-Meter STDN Antenna, Spain  

I INSTALLATION: Je t  P ropu l s ion  Labora to ry  

FY 1984 CoF ESTIMATE: $1,700,000 

LOCATION OF PROJECT: Robledo, Spain 

C O 3 N I Z A N T  HEADQUARTERS OFFICE: O f f i c e  o f  Space Tracking and Data Systems 

FY 1983 AND PRIOR YEARS FUNDING: The fo l lowing  p r i o r  y e a r s  funding is  r e l a t e d  t o  t h i s  p r o j e c t :  

P lanning 
and Design C o n s t r u c t i o n  

S p e c i f i c  CoF funding ....................................... 130,000 
C a p i t a l i z e d  investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N /A 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130,000 

--- 
750,000 

750,000 

T o t a l  

130,000 
750,000 

880,000 

SUMMARY PURPOSE AND SCOPE: 

Th i s  p r o j e c t  r e l o c a t e s  t h e  26-meter S p a c e f l i g h t  Tracking and Data Network (STDN) antenna  from F r e s n e d i l l a s ,  
S p a i n ,  t o  t h e  main Deep Space Network (DSN) complex i n  Robledo, Spain ( F i g u r e s  1 and 2 ) .  Th i s  is  p a r t  of t h e  
p lan  t o  c o n s o l i d a t e  a l l  r e q u i r e d  antenna  f a c i l i t i e s  i n  t h e  Madrid, Spain a r e a  a t  one c e n t r a l  l o c a t i o n .  
c o n s o l i d a t i o n  w i l l  a l low c l o s u r e  of t h e  remote STDN s t a t i o n  a t  F r e s n e d i l l a s ,  Spain and r e a l i z e  an o p e r a t i o n a l  
s a v i n g s  o f  $2.5 m i l l i o n  annua l ly .  S i m i l a r  c o n s o l i d a t i o n s  o f  antenna  f a c i l i t i e s  a r e  planned a t  t h e  o t h e r  DSN 
complexes. 

The 
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PROJECT JUSTIFICATION: 

The new Tracking and Data Relay S a t e l l i t e  System (TDRSS) w i l l  p rov ide  most o f  t h e  e a r t h- o r b i t a l  s p a c e c r a f t  
t r a c k i n g  and d a t a  suppor t  when o p e r a t i o n a l .  The DSN w i l l  c o n t i n u e  t o  be conf igured  t o  p rov ide  s u p p o r t  t o  
p l a n e t a r y  e x p l o r a t i o n  s p a c e c r a f t .  However, c e r t a i n  e a r t h- o r b i t a l  m i s s i o n s ,  such a s  s p a c e c r a f t  i n  h i g h l y  
e l l i p i t i c a l  o r  geosynchronous o r b i t s ,  canno t  be suppor ted  by TDRSS. These s p a c e c r a f t  m i s s i o n s  w i l l  c o n t i n u e  
t o  use ground-based antenna  systems. Also r e q u i r e d  is an emergency back-up s u p p o r t  c a p a b i l i t y  f o r  s p a c e c r a f t ,  
such a s  TDRSS and t h e  Space S h u t t l e , a n d  Space Telescope.  Re loca t ion  o f  t h e  F r e s n e d i l l a s  26-meter STDN e a r t h  
o r b i t a l  s u p p o r t  antenna  t o  t h e  Robledo, Spa in ,  DSN l o c a t i o n  w i l l  p rov ide  t h e  n e c e s s a r y  s u p p o r t  and a l s o  e n a b l e  
c l o s u r e  o f  t h e  F r e s n e d i l l a s  STDN s t a t i o n .  Th i s  r e l o c a t i o n  w i l l  r e s u l t  i n  an e s t i m a t e d  $2.5 m i l l i o n  annual  
o p e r a t i o n a l  s a v i n g s  f o r  a payback o f  less than  1 y e a r .  

IMPACT OF DELAY: 

Delay o f  t h i s  p r o j e c t  would postpone r e l o c a t i o n  of t h i s  an tenna ,  t h e  planned c l o s u r e  o f  t h e  F r e s n e d i l l a s  
STDN s t a t i o n ,  and t h e  a s s o c i a t e d  $2.5 m i l l i o n  annual  o p e r a t i o n a l  s a v i n g s  by a t  l e a s t  2 y e a r s  due t o  t h e  Voyager- 
Uranus encoun te r .  Th i s  r e l o c a t i o n  mus t  be accomplished i n  FY 1984 t o  accommodate t h e  peak a c t i v i t y  pe r iod  a t  
t h e  Robledo DSN complex i n  1985 a s s o c i a t e d  wi th  t h e  Voyager-Uranus encoun te r .  

PROJECT DESCRIPTION: 

The 26-meter STDN antenna  ( F i g u r e  3 )  i n  Spain w i l l  be r e l o c a t e d  ( w i t h o u t  m o d i f i c a t i o n )  from F r e s n e d i l l a s ,  
S p a i n ,  t o  t h e  main DSN complex i n  Robledo, Spain.  S i t e  development work i n c l u d e s  g r a d i n g ,  d r a i n a g e ,  paving,  
and a new antenna  founda t ion .  A new antenna  sys tems e n c l o s u r e ,  e lec t r ic  power, c a b l e  t r a y s ,  and mechanical  
and s a f e t y  sys tems w i l l  a l s o  be provided.  
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PROJECT COST ESTIMATE: 

The c o s t  is based on p r e l i m i n a r y  e n g i n e e r i n g  and r e l a t e d  s t u d i e s .  

Unit  o f  Unit  
Measure Q u a n t i t y  c o s t  

--- --- --- Land A c q u i s i t i o n  ......................................... 
Construct ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- --- 

--- --- Antenna re locat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Grading,  pav ing ,  and d r a i n a g e . . .  ....................... LS 
Antenna foundation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LS 
Antenna s u p p o r t  systems enclosure. . . . . . . . . . . . . . . . . . . . . .  LS 
Electr ical  power and c a b l e  t r a y s . . . . .  .................. LS 
Mechanical and s a f e t y  systems. .  ........................ LS 

--- --- 
--- --- 
--- --- 
--- --- --- --- 

--- --- --- Equipment ................................................ 
F a l l o u t  S h e l t e r  ( n o t  feas ib le) . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- --- 

Total................................................................................. 

LIST OF RELATED GRAPHICS: 

c o s t  - 

1.700 .OOO 

1 , 000 , 000 
50,000 

21 0 , 000 
140,000 
1 go , 000 
11 0,000 

F i g u r e  1 - Locat ion  P lan ,  Madrid, Spain 
F i g u r e  2 - S i t e  P lan ,  Robledo Complex 
F i g u r e  3 - 26-Meter STDN Antenna 
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OTHER EQUIPMENT SUMMARY: 

E l e c t r o n i c  equipment and r e l a t e d  e n g i n e e r i n g  suppor t  w i l l  be  provided from Research and Development ( R & D )  
f unds  i n  t h e  amount o f  $600,000. Inc luded  is t h e  r e l o c a t i o n  o f  approximate ly  $8 m i l l i o n  of e x i s t i n g  R&D 
e l e c t r o n i c  equipment from t h e  STDN s t a t i o n  i n  F r e s n e d i l l a s ,  Spain.  

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

No f u t u r e  CoF funding  is  r e q u i r e d  t o  complete  t h i s  p r o j e c t .  
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VARIOUS LOCATIONS 
F I S C A L  YEAR 1984 ESTIMATES 

RELOCATION O F  26-METER STDN ANTENNA, S P A I N  

S ITE  PLAN 

1 / 0 ANTENNADSS63 

ANTENNA SUPPORT / /SYSTEMS ENCLOSURE 

RE LOCATED 
26-METER STDN 
ANTENNA 

FIGURE 2 CF 8-6 



VARIOUS LOCATIONS 
FISCAL YEAR 1984 ESTIMATES 

RELOCATION OF 26-METER STDN ANTENNA, SPAIN 

26-METER STDN ANTENNA 

FIGURE 3 





NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

SUMMARY 

REPAIR 

Amount 
Summary of P r o j e c t  Amounts by Locat ion:  

Ames Research Center ...................................................... 
Dryden F l i g h t  Research Center ............................................. 
Wddard Space F l i g h t  Center ............................................... 
J e t  Propuls ion  Labora tory  ................................................. 
Johnson Space Center ...................................................... 
Kennedy Space Center ...................................................... 
Langley Research Center ................................................... 
L e w i s  Research Center ..................................................... 
Marshal l  Space F l i g h t  Center  .............................................. 
Michoud Assembly F a c i l i t y  ................................................. 
Nat iona l  Space Technology L a b o r a t o r i e s  .................................... 
Wallops F l i g h t  F a c i l i t y  ................................................... 
Various Locat ions  ......................................................... 
Miscel laneous  P r o j e c t s  Not Exceeding $150. 000 Each ........................ 

T o t a l  ................................................................... 

1 * 395 9 000 

425. 000 

1.690. 000 

1.740. 000 

1.440. 000 

410. 000 

3 . 31 0 . 000 

2.280. 000 

2.265. 000 

1.765. 000 

1.525. 000 

230. ooo 
680. 000 

345. 000 

19.500. 000 

CF 9-3 
CF 9-4 
CF 9-4 

CF 9-6 

CF 9-7 

CF 9-9 
CF 9-9 
CF 9-11 

CF 9-13 
CF 9-15 

CF 9-16 

CF 9-18 
CF 9-18 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Repai r  of F a c i l i t i e s ,  Not I n  Excess Of $500,000 Per P r o j e c t  

INSTALL AT I O N  : Various  Loca t ions  

FY 1984 CoF ESTIMATE: $19,500,000 I 
FY 1982: $12,800,000 FY 1983: $14,000,000 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Loca t ions  

C O G N I Z A N T  HEADQUARTERS OFFICE: Office o f  Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p rov ide  f o r  l a r g e  r e p a i r s  t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  suppor t ing  NASA a c t i v i t i e s .  Inc luded  i n  t h e  r e q u e s t  are  t h o s e  f a c i l i t y  r e p a i r  needs  
f o r  FY 1984 t h a t  can be fo re seen  a t  t h e  time o f  t h e  submission of t h e s e  estimates,  and t h a t  are  e s t i m a t e d  n o t  
t o  exceed $500,000 pe r  p r o j e c t .  The t h r u s t  of t h i s  program is  t o  p rov ide  a means t o  restore f a c i l i t i e s  o r  
components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equipment ,  t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  
i n t ended  and des igned  c a p a b i l i t y .  The r e q u e s t  i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  rep lacement  of u t i l i t y  
sys t ems  an'd c o l l a t e r a l  equipment n e c e s s i t a t e d  by i n c i p i e n t  o r  a c t u a l  breakdown. Th i s  work a l s o  i n c l u d e s  major 
p r e v e n t i v e  measures  which a r e  normal ly  accomplished on a c y c l i c  s chedu le  o f  g r e a t e r  t h a n  1 yea r .  

PROJECT JUSTIFICATION: 

A major p o r t i o n  of t h e  Agency's b u i l d i n g s  exceeds  15 y e a r s  i n  age ,  and i n c r e a s e s  i n  r e p a i r  r equ i r emen t s  are  
t o  be expec ted .  Maintenance and r e p a i r  costs f o r  mechanical  and e l ec t r i ca l  sys tems i n  a t y p i c a l  b u i l d i n g  are  
a lmost  t h r e e  times h i g h e r  d u r i n g  t h e  16- to  30-year pe r iod  of a b u i l d i n g ' s  l i f e  than  t h e y  a re  d u r i n g  t h e  i n i t i a l  
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15 y e a r s  o f  b e n e f i c i a l  occupancy. A t  about  t h e  15-year p o i n t ,  many e l e c t r i c a l  and mechanical  components r e a c h  
t h e  end of t h e i r  s e r v i c e a b l e  o r  economic l i f e  and should be r e p l a c e d  i n  t h e  i n t e r e s t  o f  long- term economy. 
Continued piecemeal  r e p a i r  o f  t h e s e  components u s u a l l y  r e q u i r e s  more r e s o u r c e s  i n  t h e  long run than replacement  
a f t e r  t h e  end o f  t h e  economic l i f e  of t h e  o r i g i n a l  components. Th i s  c o n d i t i o n  is now being encountered  a t  
l o c a t i o n s  such a s  Goddard Space F l i g h t  Center  (GSFC) and Johnson Space Center (JSC) .  The age  o f  o t h e r  p o r t i o n s  
o f  t h e  NASA p l a n t ,  such a s  f a c i l i t i e s  a t  Langley Research Center (LaRC) and L e w i s  Research Center  ( L e R C ) ,  
h i g h l i g h t s  t h e  need f o r  an a g g r e s s i v e  r e p a i r  program. Some 75 p e r c e n t  o f  t h e  p h y s i c a l  p l a n t  i s  i n  t h e  16- t o  
30-year o l d  ca tegory .  

The major t h r u s t  o f  t h i s  r e p a i r  program, a s  well a s  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  program, is t o  
p r e s e r v e  t h e  Agency's $7.7 b i l l i o n  ( a s  o f  September 30, 1982) c a p i t a l  t y p e  p r o p e r t y  o f  which t h e  p h y s i c a l  p l a n t  
comprises  some $3.2 b i l l i o n .  The major d i s t i n c t i o n  between t h e s e  c l a s s e s  o f  work is  whether o r  n o t  t h e  in t ended  
work is  t o  b r i n g  t h e  f a c i l i t y  and i t s  components t o  a c o n d i t i o n  s u b s t a n t i a l l y  e q u i v a l e n t  t o  its des igned 
c a p a c i t y ,  e f f i c i e n c y ,  and c a p a b i l i t i e s .  I f  such is  t h e  c a s e ,  t h e  work i s  c l a s s i f i e d  a s  r e p a i r .  An a n a l y s i s  
o f  each o f  t h e  p r o j e c t s  f o r  which funds  a r e  r e q u e s t e d  i n d i c a t e s  t h a t  t h i s  work m u s t  be addressed  and p r o g r e s s i v e l y  
accomplished.  Otherwise ,  r i s k s  a r e  i n c r e a s e d  and f u t u r e  c o s t s  o f  t h e  s p e c i f i c  work w i l l  be g r e a t e r .  More 
i m p o r t a n t l y ,  t h e r e  w i l l  be inc reased  breakdowns and c o s t l y  emergency r e p a i r s  r e q u i r e d .  

T h i s  program i n c l u d e s  o n l y  f a c i l i t y  r e p a i r  work having an e s t i m a t e d  c o s t  n o t  i n  excess of $500,000 p e r  
p r o j e c t .  The work is  o f  such a nature and magnitude t h a t  it cannot  be accomplished by r o u t i n e  day-to-day 
f a c i l i t y  maintenance and r e p a i r  a c t i v i t i e s ,  o r  by r e l a t e d  r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  a r e  provided f o r  
i n  o t h e r  than  CoF e s t i m a t e s .  Each r e p a i r  p r o j e c t ,  e s t ima ted  t o  c o s t  more than  $500,000,  is r e f l e c t e d  e l sewhere  
a s  a s e p a r a t e  major l i n e  item p r o j e c t .  

PROJECT DESCRIPTION: 

Proposed r e p a i r  p r o j e c t s  f o r  FY 1984 t o t a l i n g  $19,500,000 a r e  d e s c r i b e d  under "PROJECT COST ESTIMATE.'! 
P r o j e c t s  e s t i m a t e d  t o  c o s t  n o t  i n  excess o f  $150,000 have n o t  been i n d i v i d u a l l y  d e s c r i b e d  o r  i d e n t i f i e d  by 
Center, and t h e  t o t a l  e s t i m a t e  f o r  t h e s e  p r o j e c t s  is $345,000. Th i s  r e p a i r  program h a s  been d i s t i l l e d  from 
r e q u e s t s  fol]. FY 1984 exceeding $25,800,000,  and t h u s  r e p r e s e n t s  a modest r e q u e s t  i n  r e l a t i o n  t o  t h e  c o n t i n u i n g  
backlog o f  t h i s  t y p e  o f  work. Based on r e l a t i v e  urgency and expected  r e t u r n  on inves tmen t ,  t h e  p r o j e c t s  which 
comprise t h i s  r e q u e s t  a r e  o f  t h e  h i g h e s t  p r i o r i t y .  D e f e r r a l  o f  t h i s  m i s s i o n- e s s e n t i a l  work would a d v e r s e l y  
impact  t h e  a v a i l a b i l i t y  o f  c r i t i c a l  f a c i l i t i e s  and program schedu les .  
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During t h e  c o u r s e  of t h e  y e a r ,  it is  recognized  t h a t  some rear rangement  o f  p r i o r i t y  may be neces sa ry .  T h i s  

The fo l lowing  broad c a t e g o r i e s  o f  work a r e  d e s c r i b e d  f u r t h e r  i n  t h e  "PROJECT COST 
may f o r c e  a change i n  some of t h e  items t o  be  accomplished.  Any such  change,  however, w i l l  be accomplished 
w i t h i n  a v a i l a b l e  r e s o u r c e s .  
ESTIMATE" : 

a .  U t i l i t y  Systems.. ......................................................................... 9,320,000 

b. General  Purpose Bu i ld ings  ................................................................. 1,255,000 

c .  Techn ica l  B u i l d i n g s / S t r u c t u r e s  ............................................................ 5,550,000 

d .  Pavements and Drainage .................................................................... 1,295,000 

e. Bu i ld ing  E x t e r i o r s  and Roofs.............................................................. 2,080,000 

PROJECT COST ESTIMATE: 

A. Ames Research Center  (ARC).................................................................. 1,395,000 

1 .  Repair  6-Foot by 6-Foot Wind Tunnel Cooling Tower....................................... 475 , 000 

T h i s  l a r g e ,  35-year o l d  c o o l i n g  tower r e q u i r e s  e x t e n s i v e  mechanical  and s t r u c t u r a l  r e p a i r  t o  allow 
con t inued  r e l i ab l e  o p e r a t i o n  o f  t h e  6- foot  by 6- foot ( 1 . 8  meter by 1.8 meter) wind t u n n e l .  The p r o j e c t  i n c l u d e s  
r e p l a c i n g  and/or  r e p a i r i n g  s t r u c t u r a l  components as  n e c e s s a r y ,  r e p l a c i n g  t h e  f a n  deck and f a n  motor s t r u c t u r e ,  
r e b u i l d i n g  t h e  f lume ,  and r e p l a c i n g  t h e  f i l l  s u p p o r t s .  Wooden f i l l  w i l l  be  r ep l aced  wi th  a p l a s t i c  f i l l ,  
t h e r e b y  e l i m i n a t i n g  c l o g s  i n  t h e  water  c o o l i n g  system due t o  s p l i n t e r e d  f i l l .  Tower f a n s  a re  heavy,  r e q u i r e  
e x c e s s i v e  power, and v i b r a t e  due t o  imbalance a s  a r e s u l t  o f  age.  They w i l l  be r e p l a c e d ,  and a c c e s s o r i e s  and 
s u p p o r t  equipment r e p a i r e d  a s  neces sa ry .  

..................................................... 2. Repair  o f  High P r e s s u r e  A i r  Systems 435 , 000 

T h i s  p r o j e c t  is  a c o n t i n u a t i o n  o f  r e p a i r s  begun i n  FY 1983. During recer t i f icat ion of p r e s s u r e  sys tems 
a t  A R C ,  numerous d i s c r e p a n c i e s  were found i n  t h i s  system. Ex tens ive  n o n d e s t r u c t i v e  t e s t i n g ,  p ipe  r ep l acemen t ,  
and reweld ing  are  r e q u i r e d  f o r  code conformance. Some v a l v e  r ep l acemen t ,  r e p a i r ,  and a d d i t i o n  o f  p i p e  s u p p o r t s  
and anchor s  are a l s o  r e q u i r e d .  F a i l u r e  t o  c o r r e c t  t h e s e  s a f e t y  d e f i c i e n c i e s  w i l l  a d v e r s e l y  a f fec t  t h e  o p e r a t i o n  
o f  t h e  Un i t a ry  P lan  Wind Tunnels ,  t h e  7- foot  by 10- foot (2.1 meter by 3 meter) Wind Tunnel ,  and s e v e r a l  o t h e r  
impor t an t  r e s e a r c h  f a c i l i t i e s  served  by t h e  h igh- pressure  a i r  system. 
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265 , 000 3. Repair  of 20 Megawatt S e m i e l l i p t i c a l  Duct Nozzles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T h i s  f a c i l i t y  o p e r a t e s  a t  Mach 3.5, and up t o  2,700°F (1,480°C) t o  tes t  h e a t  s h i e l d  sys tems and 
m a t e r i a l s .  The two i n t e r c h a n g e a b l e  water- cooled n o z z l e s  which eject  t h e  h o t  g a s e s  o n t o  t h e  test  sample a r e  
about  10 y e a r s  o l d ,  and a r e  sub jec t  t o  v e r y  h igh  stresses. Both have r e q u i r e d  numerous r e p a i r s  t o  t h e  water  
c o o l i n g  system because o f  t h e  age  of  t h e  u n i t s .  Heat stresses have caused waviness i n  t h e  n o z z l e s ,  which 
c a u s e s  a nonuniform gas  f low and e r r a t i c  t e s t  resul ts .  T h i s  p r o j e c t  w i l l  p rov ide  a new n o z z l e  and t h r o a t  
s e c t i o n  w i t h  improved water  c o o l i n g  d e s i g n .  

4. Repair  o f  Roads and Streets............................................................. 220 , 000 

T h i s  p r o j e c t  w i l l  p rov ide  17,000 s q u a r e  y a r d s  (14 ,220 s q u a r e  meters) o f  a s p h a l t i c  c o n c r e t e  o v e r l a y  and 
o t h e r  a s s o c i a t e d  r e p a i r s  t o  two 35-year o l d  r o a d s  a t  ARC. Both r o a d s  have d e t e r i o r a t e d  t o  t h e  p o i n t  t h a t  t h e  
s u r f a c e  is s p a l l e d  and c racked ,  and r a i n  water  can p e n e t r a t e  and s o f t e n  t h e  base  m a t e r i a l .  F a i l u r e  t o  accomplish 
these r e p a i r s  w i l l  l e a d  t o  f a i l u r e  o f  t h e  roadway, which would r e q u i r e  replacement  o f  t h e  e n t i r e  s u r f a c e  and 
base  c o u r s e s  a t  a much h igher  c o s t  than  t i m e l y  r e p a i r s .  

B. Dryden F l i g h t  Research F a c i l i t y  (DFRF)............................................... ....... 425 , 000 

Repai r  E l e c t r i c a l  Feeders and Substation................................................ 425 , 000 

A 750-fOOt (230 meter) long 12,000 v o l t  e lec t r ic  feeder and a s s o c i a t e d  s u b s t a t i o n  p r o v i d e s  power from 
Edwards A i r  Force Base t o  DFRF. It was i n s t a l l e d  i n  1953. Repeated stresses from l i g h t n i n g  s u r g e s  and water  
immersion have made t h e  l ead- shea thed ,  pape r- insu la t ed  c a b l e  subject  t o  sudden and c a t a s t r o p h i c  f a i l u r e  which 
cu t s  o f f  power t o  S u b s t a t i o n  No. 1 ,  and t h u s  t o  h a l f  o f  t h e  DFRF complex. The s u b s t a t i o n  swi tchgea r  was 
f a b r i c a t e d  by a company which has  been o u t  o f  b u s i n e s s  f o r  more than  25 y e a r s  and r e b u i l t  p a r t s  can no l o n g e r  
be o b t a i n e d .  The swi tchgear  does  n o t  meet t h e  r equ i remen t s  o f  t h e  c u r r e n t  Na t iona l  Electric Codes. The 
equipment p r e s e n t s  p o t e n t i a l  h a z a r d s  due  t o  a r c i n g ,  ground f a u l t  i n t e r f e r e n c e ,  o r  o t h e r  breakdown. T h i s  p r o j e c t  
w i l l  r e p a i r  t h e  power f e e d e r s  and s t a t i o n  equipment , and w i l l  r e p l a c e  u n a v a i l a b l e  components w i t h  new equipment. 

C. Goddard Space F l i g h t  Center (GSFC) .......................................................... 1,690,000 

.................................. 1 .  Repair  E l e c t r i c a l  System, Payload T e s t i n g  F a c i l i t y  ( 7 )  350 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  replacement  o f  f o u r  main b r e a k e r s  and two t i e- b r e a k e r s  f o r  t h e  swi tchgea r  
i n  t h e  basement e lec t r ic  equipment room o f  t h e  Payload T e s t i n g  F a c i l i t y  ( 7 ) .  The main breakers were i n s t a l l e d  
i n  1961 a s  p a r t  o f  t h e  o r i g i n a l  b u i l d i n g  e l e c t r i c a l  equipment. Now, due t o  t h e  worn c o n d i t i o n  o f  t h e  s p r i n g  
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f o r c e  r e t e n t i o n  p a r t s  of each main breaker, t h e y  have a tendency  t o  close wi thou t  manual a c t i v a t i o n  d u r i n g  
reset ,  c r e a t i n g  a dangerous c o n d i t i o n  f o r  maintenance pe r sonne l .  In  a d d i t i o n ,  maintenance w i l l  become 
i n c r e a s i n g l y  d i f f i c u l t  because t h e  b reake r  manufac turer  h a s  ceased p roduc t ion  o f  rep lacement  p a r t s .  
i nc luded  i n  t h i s  p r o j e c t  is t h e  rep lacement  of t h e  two manual t i e - i n  s w i t c h i n g  sys tems w i t h  f u l l y  au toma t i c  
t r a n s f e r  swi t ch ing  sys tems.  This replacement  w i l l  p rov ide  automatic redundancy f o r  i n t e r r u p t i o n- f r e e  s e r v i c e  
t o  the  ongoing s p a c e c r a f t  and s p a c e c r a f t  component tes ts  i n  t h e  numerous thermal vacuum chambers. This p r o j e c t  
w i l l  r e s u l t  i n  enhancement o f  t h e  o v e r a l l  e l e c t r i c a l  system r e l i a b i l i t y  and r e d u c t i o n  i n  maintenance costs.  

Also 

2. Repair  Electr ical  Feeders  Between Bu i ld ings  24 and 3/13/14 .............................. 180 , 000 

T h i s  p r o j e c t  p rov ides  for t h e  rep lacement  of approximte ly  18,000 l i n e a r  feet  (5 ,487  l i n e a r  meters) o f  
350 MCM c ros s- l inked  po lye thy lene ,  4,160 v o l t  e lec t r ica l  feeder s e c t i o r l s  w i t h  e thylene- propolene  rubber  feeder 
between B u i l d i n g s  24 and 3/13/14. These feeders supp ly  t h e  normal and emergency e l e c t r i c a l  power t o  the  C e n t r a l  
F l i g h t  Cont ro l  and Range Opera t ions  Bu i ld ing  ( 3 1 ,  Network Opera t ions  Con t ro l  Center  (131 ,  S p a c e c r a f t  Ope ra t ions  
F a c i l i t y  ( 1 4 )  complex from t h e  s u b s t a t i o n  and t h e  diesel  g e n e r a t o r s  i n  the  C e n t r a l  Heat ing and R e f r i g e r a t i o n  
P l a n t  ( 2 4 ) .  Emergency r e p a i r  h a s  been n e c e s s a r y  on two o c c a s i o n s  ove r  t h e  p a s t  few y e a r s  a f t e r  feeder s e c t i o n s  
f a u l t e d  due t o  i n s u l a t i o n  f a i l u r e .  This  f a i l u r e  r a t e  is  expec ted  t o  i n c r e a s e  a s  t h e  i n s u l a t i o n  f u r t h e r  
d e t e r i o r a t e s  w i t h  age.  S ince  the  Bui ld ing  3/13/14 complex houses  t h e  NASCOM, OPSCON, NCC,  and other c r i t i c a l  
and s e n s i t i v e  f u n c t i o n s ,  feeder f a i l u r e  d u r i n g  s p a c e f l i g h t  m i s s i o n s  cannot  be t o l e r a t e d ,  and cables must be 
r ep l aced  t o  p r e c l u d e  l o s s  of d a t a .  

3. Repair  Steam Line Between B u i l d i n g s  6 and ll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390 9 000 

Thi s  p r o j e c t  p rov ides  for t h e  rep lacement  o f  approximate ly  1,000 l i n e a r  feet  (305 l i n e a r  meters) of 
4- inch ( I O  c e n t i m e t e r )  diameter steam supp ly ,  2 1/2-inch ( 6  c e n t i m e t e r )  d i ame te r  condensa te  r e t u r n ,  and 
a s s o c i a t e d  h igh  p r e s s u r e  d r i p  l i n e s  from manhole 4 ( n e a r  Bui ld ing  6 )  t h rough  manholes 1 ,  2 ,  and 3 t o  Bui ld ing  
11 ,  Applied S c i e n c e s  Labora tory .  The e x i s t i n g  l i n e s  are  housed i n  a 14- inch (36  c e n t i m e t e r )  s tee l  condu i t .  
The rep lacement  l i n e s  w i l l  be p r e i n s u l a t e d ,  d i rec t  b u r i a l ,  same s i z e  p i p i n g  which w i l l  i n t e r c o n n e c t  w i t h  t h e  
manholes., The e x i s t i n g  underground steam and condensa te  system was i n s t a l l e d  i n  1962, and numerous l e a k s  have 
developed i n  t h e  condensa te  l i n e  and t h e  s tee l  c o n d u i t  due t o  s e v e r e  c o r r o s i o n .  P r e s e n t l y ,  t h e  condensa te  
l i n e s  have been tu rned  o f f  r e s u l t i n g  i n  h igh  thermal energy  losses. Repair  of t h i s  l i n e  w i l l  r educe  t h e  h igh  
maintenance costs. 

400 , 000 4. Repair  Air Handling Un i t s ,  Bu i ld ings  1 ,  4, and 23....................................... 

Thi s  p r o j e c t  p rov ides  for t h e  rep lacement  o f  11 a i r  hand l ing  u n i t s  i n  Bu i ld ings  1 (Space P r o j e c t s  
B u i l d i n g ) ,  4 ( P l a n t  Ope ra t ions  B u i l d i n g ) ,  and 23 (Data I n t e r p r e t a t i o n  L a b o r a t o r y ) ,  w i t h  n e c e s s a r y  i n s u l a t i o n ,  
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p i p i n g ,  ductwork,  e l ec t r i ca l  work, and c o n t r o l s .  Three are i n  Bui ld ing  1 ,  one  is i n  Bui ld ing  4,  and seven are 
i n  Bui ld ing  23. The e x i s t i n g  u n i t s  have been i n  o p e r a t i o n  for 22 t o  24 y e a r s .  Due t o  d e t e r i o r a t i o n  and 
e x t e n s i v e  o p e r a t i o n s ,  rep lacement  i s  n e c e s s a r y  a t  t h i s  time. T h i s  r e p a i r  p r o j e c t  w i l l  improve o p e r a t i n g  
e f f i c i e n c y ,  r educe  maintenance,  and enhance t h e  system r e l i a b i l i t y .  

5. Replace E l e v a t o r s ,  Bu i ld ings  5, 12, and 21.............................................. 370 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  of f o u r  e l e v a t o r s ,  one car each  i n  t h e  In s t rumen t  Cons t ruc t ion  
and I n s t a l l a t i o n  Labora tory  ( 5 )  and t h e  Tracking  and Telemetry Labora to ry  ( 1 2 )  , and two cars i n  t h e  Meteoro logica l  
Systems Development Labora tory  (21 ) .  This work i n c l u d e s  t h e  rep lacement  of c a b s ,  d o o r ,  c o n t r o l s ,  re la ted 
equipment ,  and a l l  worn p a r t s .  Addi t ion  of p r o v i s i o n s  for t h e  handicapped is  a l so  inc luded .  These e l e v a t o r s  
must be r e p l a c e d  a t  t h i s  time t o  a s s u r e  adequate  s e r v i c e  i n  t h e s e  b u i l d i n g s .  These e l e v a t o r s  have been i n  
c o n s t a n t  u se  s i n c e  t h e  e a r l y  1960 ' s  f o r  t r a n s p o r t i n g  bo th  pe r sonne l  and f r e i g h t .  The e l e v a t o r s  are  f r e q u e n t l y  
o u t  o f  s e r v i c e  and downtime is  e x c e s s i v e  (between 32 h o u r s  and 30 days  i n  CY 1981) because  of t h e  d i f f i c u l t y  
i n  o b t a i n i n g  p a r t s  f o r  t h e  ou tda t ed  e l e v a t o r s .  Replacement o f  t h e  e l e v a t o r s  w i l l  restore dependable  s e r v i c e  
and reduce  r e p a i r  and maintenance costs. Three of t h e  e l e v a t o r s  have 20-passenger,  4,000-pound (1,814 k i logram)  
c a p a c i t y  ca rs ,  and one h a s  a 12-passenger,  2,500-pound (1 ,134  k i logram)  c a p a c i t y  car. 

D. Jet  P r o p u l s i o n  Labora to ry  (JPL)............................................................. 1,740,000 

1 .  Repair  C h i l l e r s ,  Various B u i l d i n g s  ...................................................... 400 , 000 

These r e s o u r c e s  p rov ide  f o r  t h e  r e p a i r  of t e n  l a r g e  c h i l l e r s  s e r v i n g  Bu i ld ings  157, 168, 169, 179, 
180, 198, and 238 a t  JPL.  Work i n c l u d e s  t h e  r e p a i r  o r  rep lacement  o f  major components o f  t h e s e  100- t o  300- 
t o n  c a p a c i t y  c e n t r i f u g a l  c h i l l e r s .  C o n t r o l s  w i l l  a l so  be r ep l aced  and connected t o  J P L ' s  u t i l i t y  c o n t r o l  
sys tem ( U C S )  t o  o p e r a t e  t h e  ch i l l e r s  i n  a more energy  e f f i c i e n t  manner. These t e n  c h i l l e r s  a r e  ove r  20 y e a r s  
o l d  and are overdue f o r  a major ove rhau l .  The c h i l l e r s  o p e r a t e  c o n t i n u o u s l y  t o  p rov ide  c o o l i n g  for computer 
s u p p o r t  o p e r a t i o n s ,  e l e c t r o n i c  and o p t i c a l  r e s e a r c h  l a b o r a t o r i e s ,  and communications. The r e p a i r  o f  t h e s e  o l d  
c h i l l e r s  , is n e c e s s a r y  t o  improve r e l i a b i l i t y ,  r educe  maintenance,  and lower energy  c o s t s .  

2. Repair  Cooling Tower (166).............................................................. 495 , 000 

These r e s o u r c e s  p rov ide  for t h e  r e p a i r  by rep lacement  o f  t h e  c l o s e d  s e c t i o n  of Cooling Tower (166)  a t  
JPL. Work i n c l u d e s  r e p l a c i n g  t h e  c lo sed  s e c t i o n  o f t h e  c o o l i n g  tower wi th  a ceramic c o o l i n g  tower o f  approximate ly  
800 t o n s  of c o o l i n g  c a p a c i t y .  Work a l so  i n c l u d e s  t h e  r e p a i r  o r  rep lacement  o f  t h e  r e l a t e d  mechanical  and 
e l ec t r i ca l  equipment ,  an automated water t r e a t m e n t  system, and s u i t a b l e  c o n t r o l s  connected t o  t h e  UCS. Cooling 
Tower (166)  was b u i l t  i n  1956, has  exceeded i t s  u s e f u l  l i f e ,  and is i n  need of a major ove rhau l .  The c o o l i n g  

CF 9-6 



tower is a c r i t i c a l  e lement  f o r  the  con t inued  o p e r a t i o n s  o f  t h e  10- foot and 25- foot space  s i m u l a t o r s  and t h e  
a i r- c o n d i t i o n i n g  l o a d s  i n  Bu i ld ings  150 and 248. The r e p a i r  of Cooling Tower (166)  i s  n e c e s s a r y  t o  c o n t i n u e  
t o  suppor t  space  s i m u l a t o r  test o p e r a t i o n s ,  and reduce  maintenance and energy c o s t s .  

................................................ 420 , 000 3.  Repair  Roads, Edwards Test S t a t i o n  (ETS) 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  o f  116,000 s q u a r e  f e e t  (10 ,776  s q u a r e  meters) o f  paved s u r f a c e s  
a t  t h e  ETS o f  JPL.  
E-22 s o u t h  t o  C i r c l e  Dr ive ,  and Circle Drive  t o  Bu i ld ing  E-55 wi th  a s p h a l t i c  pavement and a crushed rock base  
course .  
r o a d s  were c o n s t r u c t e d  over 25 y e a r s  ago,  uneven settlement and t h e  f a i l u r e  o f  t h e  e x i s t i n g  pavement have 
p rogressed  beyond r o u t i n e  maintenance c a p a b i l i t y  a t  t h i s  desert l o c a t i o n .  
concern f o r  t h e  t r a n s p o r t  o f  hazardous  m a t e r i a l s  and f r a g i l e  t e s t  equipment.  Unless these r o a d s  a r e  r e p a i r e d ,  
there  is a p r o b a b i l i t y  t h e y  w i l l  become unusable  and s e r i o u s l y  impact t h e  s o l i d  p r o p e l l a n t  r e s e a r c h  a c t i v i t i e s  
a t  t h i s  s i t e .  

Work i n c l u d e s  r epav ing  o f  P rocess  Road from Bui ld ing  E-40 t o  E-45, Road G from Bui ld ing 

Also inc luded  i s  t h e  a i r c r a f t  tax iway approach and a i r c r a f t  t u rna round  f o r  l a r g e  a i r c r a f t .  These 

F u r t h e r  road f a i l u r e  i s  a s a f e t y  

............................................. 4. Repair  E x t e r i o r  S u r f a c e s ,  Various Bu i ld ings  425 , 000 

These r e s o u r c e s  p rov ide  f o r  t h e  r e p a i r  o f  t h e  e x t e r i o r  s u r f a c e s  o f  Bu i ld ings  144 ,  157, 198, 202, and 
241 a t  JPL. Work i n c l u d e s  t h e  p r e p a r a t i o n  and c l e a n i n g ,  g r o u t i n g ,  c a u l k i n g ,  and a p p l i c a t i o n  o f  a wa te rp roof ing  
c o a t i n g  t o  the  e x t e r i o r  s u r f a c e s  o f  f i v e  b u i l d i n g s .  
B u i l d i n g s  157 and 198 t o  e l i m i n a t e  l e a k a g e  i n t o  t h e  b u i l d i n g s .  These b u i l d i n g s  were l a s t  pa in ted  over  12 y e a r s  
ago. The r e p a i r  o f  t h e  e x t e r i o r  s u r f a c e s  o f  these f i v e  b u i l d i n g s  mus t  be  accomplished a t  t h i s  time t o  p reven t  
f u r t h e r  d e t e r i o r a t i o n  and e l i m i n a t e  water  l e a k a g e  i n t o  t h e  b u i l d i n g s .  

Also inc luded  i s  t h e  r e p a i r  o f  t h e  s u r f a c e  d r a i n a g e  of  

E.  Johnson Space Center  (JSC) ................................................................... 1,440,000 

.............................. 1 .  Repai r  o f  U t i l i t y  Genera t ion  and D i s t r i b u t i o n  Systems ( 2 4 )  250 , 000 

T h i s  p r o j e c t  is  r e q u i r e d  t o  ma in ta in  t h e  r e l i a b i l i t y ,  e f f i c i e n c y ,  and s a f e t y ,  on a planned cycl ic  
b a s i s ,  o f  the  b a s i c  u t i l i t i e s  t h a t  a r e  genera ted  and d i s t r i b u t e d  from t h e  C e n t r a l  Heating and Cooling P l a n t ,  
Bu i ld ing  24. 
r e l a t i o n  t o  the  s e r v i c e  l i f e  expectancy o f  the  v a r i o u s  components. 
r e p a i r / r e p l a c e m e n t  o f  15 v a l v e s ,  1 b o i l e r ,  1 pump, 1 c h i l l e r ,  1 h e a t  exchanger ,  2 tower f a n s ,  sump pumps, 
v a r i o u s  c o n t r o l s ,  expansion j o i n t s  and p ip ing  i n s u l a t i o n .  

This is p a r t  o f  a m u l t i y e a r  r e p a i r  program t o  p r e c l u d e  s e r i o u s  o u t a g e s  by  schedu l ing  work i n  
The work i n  t h i s  phase i n c l u d e s  
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2. Repair  of Roofs, Various B u i l d i n g s  ...................................................... 260 , 000 

Thi s  p r o j e c t  is  p a r t  o f  a m u l t i y e a r  program t o  repai r  roofs of v a r i o u s  b u i l d i n g s  a t  JSC and is e s s e n t i a l  
t o  t h e  cont inued  o p e r a t i o n  o f  JSC f a c i l i t i e s .  In  t h i s  phase ,  work on Bu i ld ings  14, 15, and 356 w i l l  c o n s i s t  
of removing and r e p l a c i n g  damaged r o o f  mater ia ls ,  i n c l u d i n g  i n s u l a t i o n  board and f l a s h i n g ;  and i n s t a l l a t i o n  
o f  m o i s t u r e  r e l i e f  v e n t s .  A t o t a l  o f  app rox ima te ly  50,000 s q u a r e  feet  (4 ,645  s q u a r e  meters) o f  r o o f i n g  a r e a  
on these three b u i l d i n g s  w i l l  be r e p a i r e d .  Over t h e  p a s t  15 y e a r s ,  t he  normal ag ing  p r o c e s s  has r e s u l t e d  i n  
numerous leaks  and moi s tu re  accumula t ions  i n  r o o f i n g  materials .  Th i s  p r o j e c t  is  needed t o  p r e c l u d e  damage t o  
t h e  b u i l d i n g  s t r u c t u r e ,  as  well a s  damage t o  i n t e r i o r  c e i l i n g  p a n e l s ,  e l ec t r i ca l  p a n e l s ,  and s e n s i t i v e  equipment 
and e l e c t r o n i c s .  

3. Repair  of Heat ing ,  V e n t i l a t i n g ,  and Air- condi t ion ing  Systems, Various Bu i ld ings  ......... 475,000 

T h i s  p r o j e c t  is  p a r t  o f  a m u l t i y e a r  program t o  repair  h e a t i n g  and c o o l i n g  equipment i n  v a r i o u s  b u i l d i n g s  
a t  JSC. The work i n  t h i s  phase i n c l u d e s  t h e  repair  or rep lacement  o f  a i r  h a n d l e r  c a s i n g s  and s t r u c t u r e s ,  
compressors ,  condense r s ,  c o n t r o l s ,  v a l v e s ,  pumps, condensa te  u n i t s ,  and f a n / s c r o l l  assemblies. In  a d d i t i o n ,  
t a s k s  of c o i l  c l e a n i n g ,  damper and d u c t  r e p a i r ,  suspens ion  r ep l acemen t ,  p i p i n g  rep lacement  o r  r e p a i r ,  
i n s t r u m e n t a t i o n  c a l i b r a t i o n ,  i n s u l a t i o n ,  and p a i n t i n g  o f  a l l  components and a n c i l l a r y  equipment w i l l  be 
performed.  T h i s  work w i l l  be completed i n  B u i l d i n g s  7 ,  31, 35, 49, t h e  Technica l  Support  F a c i l i t i e s  Area, and 
t h e  Center  Support  F a c i l i t i e s  Area. It i n c l u d e s  t h e  r e p a i r / r e p l a c e m e n t  of 75 c h i l l e d  water a i r  h a n d l e r s  and 
a n c i l l a r y  equipment ,  rep lacement  o f  10 d i r ec t  expansion a i r  h a n d l e r s  and 2 condensa te  r e t u r n  u n i t s ,  repair  of 
3 b l end ing  s t a t i o n s  and 3 steam s t a t i o n s ,  rep lacement  o f  5 c o n t r o l  a i r  compressors ,  and r e p a i r  of 7 h o t  water  
c o n v e r t e r s .  High humidi ty  and s a l t / c h e m i c a l  c o n t e n t  o f  t h e  a i r  i n  t h e  r e g i o n  o f  JSC h a s  caused s e r i o u s  
d e t e r i o r a t i o n  i n  t h e  ag ing  c o i l s ,  f a n s ,  and c a s i n g s  o f  a i r  hand l ing  u n i t s .  In  a d d i t i o n ,  v a r i o u s  h e a t i n g  and 
c o o l i n g  system components a r e  approaching  t h e  end o f  t h e i r  u s e f u l  l i f e .  

4. Repair  o f  Roofs, NASA I n d u s t r i a l  P l a n t ,  Downey, C A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  455 , 000 

T h i s  project  is p a r t  o f  a m u l t i y e a r  program f o r  t h e  r e p a i r  of r o o f s  a t  t h e  NASA I n d u s t r i a l  P l a n t ,  
Downey, C a l i f o r n i a .  
s q u a r e  meters) of r o o f i n g  on Bu i ld ing  001. 
a s  r e q u i r e d .  The sawtooth  p o r t i o n  of Bui ld ing  001 was b u i l t  i n  i nc remen t s  between 1928 and 1941. The roof 
has  a h i s t o r y  of numerous l eaks  and h a s  r e q u i r e d  e x t e n s i v e  r e p a i r s  and p a t c h i n g  over  t h e  y e a r s .  Delay i n  
r e r o o f i n g  could  cause  damage t o  t h e  b u i l d i n g  s t r u c t u r e ,  i n s u l a t i o n ,  c e i l i n g s ,  walls  and f l o o r s ,  a s  well a s  t o  
c o s t l y  hardware and t e s t  equipment.  

This phase p rov ides  f o r  t h e  r e p a i r / r e p l a c e m e n t  o f  app rox ima te ly  165,000 s q u a r e  feet (15,328 
F l a s h i n g ,  v a l l e y s ,  and g u t t e r s  i n  these areas w i l l  a l s o  be r ep l aced  
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F. Kennedy Space Center  (KSC).................................................................. 410,000 

P a r t i a l l y  Retube C e n t r a l  Heat P l a n t  High Temperature Hot Water (HTHW) Generators . . . . . . . .  410,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  deteriorated b o i l e r  t u b e s  i n  t h e  firebox o f  t h e  17-year 
o ld  HTHW Genera to r s  111 and 82 a t  t h e  KSC c e n t r a l  h e a t i n g  p l a n t .  Gradual  d e t e r i o r a t i o n  o f  t h e  t u b e s  was 
accelerated by a r e c e n t  i n t e r i m  use  of h i g h  s u l f u r  f u e l  o i l .  The r e s u l t s  have been e x c e s s i v e  maintenance and 
d i f f i c u l t y  i n  s u s t a i n i n g  r e l i ab l e  o p e r a t i o n s .  F a i l u r e  t o  r e p a i r  t h e  damaged b o i l e r  t u b e s  may r e s u l t  i n  t h e  
need f o r  complete  b o i l e r  rep lacement .  

G. Langley Research Center  (LaRC).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,310,000 

1. Repair  of Roof (1268)................................................................... 240 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  19,000 s q u a r e  feet  (1,765 s q u a r e  meters) o f  b u i l t- u p  
r o o f i n g  on Bui ld ing  1268. New r o o f i n g  material w i l l  be i n s t a l l e d  from t h e  r o o f  pan upward. The new mater ia ls  
w i l l  i n c l u d e  i n s u l a t i o n ,  f l a s h i n g ,  and a l l  o t h e r  items n e c e s s a r y  t o  r e s t o r e  t h e  r o o f  t o  its o r i g i n a l  c o n d i t i o n .  
The c o n d i t i o n  of t h i s  22-year o ld  r o o f  has  l e d  t o  f r e q u e n t  water l eaks  ove r  equipment i n  t h e  b u i l d i n g .  A r o o f  
su rvey  has i n d i c a t e d  t h a t  water becomes t r apped  between t h e  l a y e r s  and ,  on warm days ,  t h e  roof b l i s t e r s  a s  t h e  
t r apped  water  expand s . 

2. Repa i r s  t o  High P r e s s u r e  A i r  Systems.. .................................................. 470 , 000 

T h i s  p r o j e c t  p rov ides  f o r  r e p a i r s  t o  f i v e  h igh  p r e s s u r e  a i r  d i s t r i b u t i o n  systems (6,000 p s i ,  5,000 
p s i ,  1,800 p s i ,  600 p s i ,  and 350 p s i )  which s e r v e  a l l  research f a c i l i t i e s  i n  t h e  west area o f  LaRC. The work 
i n c l u d e s  rep lacement  of a l l  components s u b j e c t e d  t o  p r e s s u r e s  exceeding  t h e  compressors '  p r e s s u r e  r a t i n g ,  
r a d i o g r a p h i c  i n s p e c t i o n  of we lds  i n  t h e  older p i p i n g ,  and r e p a i r  of a l l  d e f e c t i v e  welds .  This i n v o l v e s  
i n s p e c t i n g  approximate ly  2,500 welds  and r e p a i r i n g  approximate ly  600 d e f e c t i v e  welds i n  t h e  v i c i n i t y o f  Bu i ld ings  
1247, 12M, 1265 and 1267. This r e p a i r  work has been i d e n t i f i e d  a s  p a r t  o f  LaRC's ongoing r e c e r t i f i c a t i o n  
program. 

3. Repair  t o  Swi tchgear ,  Taylor  Road Substation............................................ 475,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r  o f  t h e  6.6 k i l o v o l t  ' P '  sw i t chgea r  l o c a t e d  i n  t h e  Taylor  Road 
S u b s t a t i o n  by  rep lacement  w i t h  new outdoor  swi t chgea r .  The work i n c l u d e s  i n s t a l l a t i o n  of new swi t chgea r ,  and 
r econnec t ion  of e x i s t i n g  cables. Switchgear  'P' c o n t a i n s  c i r c u i t  breakers t h a t  are no l o n g e r  manufactured.  
A f a i l u r e  i n  t h e  swi tchgear  could  r e s u l t  i n  loss of s e r v i c e  t o  t h e  4 X 7 Meter Tunnel ,  t h e  S t r u c t u r e s  and 
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Materials Research Labora tory  ( B u i l d i n g  11481, t h e  F a t i g u e  and F r a c t u r e  Research Labora tory  ( B u i l d i n g  1205).  
and t h e  Frequency Converter  S t a t i o n  ( B u i l d i n g  1235).  

4. Repa i r s  t o  t h e  Continuous Flow Hypersonic Tunnel ( 1251A> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  f a b r i c a t i o n  of a new t h r o a t  and rep lacement  o f  t h e  h e a t e r  bundle  f o r  t h e  
Continuous Flow Hypersonic Tunnel.  T h i s  f a c i l i t y  produces environments  t h a t  impose f i n i t e  l i f e  c y c l e s  on t e s t  
components due t o  c y c l i c  t empera tu re s  and p r e s s u r e s .  Due t o  t h e s e  c y c l i c  c o n d i t i o n s ,  t h e  t h r o a t  and h e a t e r  
bundle  have d e t e r i o r a t e d  and r e q u i r e  rep lacement .  T h i s  t u n n e l  i s  a key h e a t  t ransfer  f a c i l i t y  and a l s o  p r o v i d e s  
d a t a  on t h e  i n t e r a c t i o n  between r e a c t i o n  c o n t r o l  j e t s  and aerodynamic c o n t r o l s .  

5. Repa i r s  t o  Cooling Towers i n  Bu i ld ings  1241 and 583 ..................................... 350,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  a wood c o o l i n g  tower l o c a t e d  a t  B u i l d i n g s  1241. The 
c o o l i n g  tower f o r  Bui ld ing  1241 (2 ,800  g a l l o n s  pe r  minute (10,640 l i t e r s / m i n u t e ) )  s e r v e s  t h e  16-Foot (4 .8  
meter) Transon ic  Tunnel. The r e p a i r s  i n c l u d e  new f i l l  m a t e r i a l ,  f a n s ,  m i s t  e l i m i n a t o r s ,  j o i s t s ,  d e c k s ,  and 
water  d i s t r i b u t i o n  systems.  This c o o l i n g  tower h a s  d e t e r i o r a t e d  t o  a l e v e l  t h a t  normal maintenance i s  i n e f f e c t i v e  
and rep lacement  is neces sa ry .  

6. Repair  o f  S a n i t a r y  Sewers, West A r e a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  395 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  e x i s t i n g  s a n i t a r y  sewer l i n e s  i n  t h e  LaRC West Area. The 
e x i s t i n g  l i n e s  have been i n  s e r v i c e  for app rox ima te ly  35 y e a r s .  Due t o  e a r t h  s e t t l e m e n t  and r o o t  i n t r u s i o n  
i n t o  t h e  l i n e s ,  s i g n i f i c a n t  c r a c k i n g  h a s  occu r r ed .  T h i s  p r o j e c t  i n c l u d e s  t h e  s l i p l i n i n g  and r e p a i r  of t h e  
c racked  l i n e s  and j o i n t s  a s  w e l l  a s  t h e  removal o f  r o o t s  i n  t h e  l i n e s .  The l i n e s  t o  be  r e p a i r e d  i n c l u d e  t h e  
fo l lowing :  ( 1 )  t h e  s a n i t a r y  sewer l i n e  from L i f t  S t a t i o n  No. 6 t o  Bu i ld ing  1230, ( 2 )  t h e  l i n e  from Lindbergy 
Road t o  Walcott t o  t h e  v i c i n i t y  o f  Bu i ld ing  1229, ( 3 )  Bui ld ing  1228 t o  t h e  nearest manhole, and ( 4 )  Taylor  
Road t o  t h e  west o f  Bui ld ing  1218. In  t o t a l ,  approximate ly  11,000 l i n e a r  feet  (3 ,350  meters) o f  l i n e  are  
included$.  

7. Repair  of West Area Po tab l e  Water P ip ing  ................................................ 440,000 

T h i s  p r o j e c t  r e p l a c e s  8- inch (20  c e n t i m e t e r )  and 10- inch ( 2 5  c e n t i m e t e r )  cas t  i r o n  water mains i n  t h e  
LaRC West Area. E x i s t i n g  p i p i n g  h a s  been i n  s e r v i c e  for approximate ly  30 y e a r s .  The p i p i n g  is  ex t r eme ly  
co r roded .  P o t a b l e  water  a n a l y s e s  i n d i c a t e  o c c a s i o n a l  l e v e l s  o f  t u r b i d i t y ,  color ,  manganese, and i r o n  t h a t  a r e  
n o t  i n  conformance wi th  e s t a b l i s h e d  s t a n d a r d s .  Inc luded  is  t h e  rep lacement  of 6,000 l inear  feet  (1 ,829  meters) 
of cas t  i r o n  p ipe  wi th  p l a s t i c  p ipe .  These mains go west a long  Ames Road from Bui ld ing  1222 t o  Bui ld ing  1209: 
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west on S t r a t t o n  Road and n o r t h  on Warner Road t o  Arnes Road; n o r t h  between Bu i ld ings  1200 and 1208 from Ames 
Road t o  Bush Road; and on S t r a t t o n  Road s o u t h  t o  Bui ld ing  1146. 

8. Repair  D2 Switchgear  (640)............................................. ................. 475 , 000 

T h i s  p r o j e c t  p rov ides  f o r  the  rep lacement  of t h e  e x i s t i n g  D2 swi t chgea r  which s u p p l i e s  power t o  t h e  
8-Foot ( 2 . 4  meter) Transon ic  P r e s s u r e  Tunnel boundary l a y e r  compressor d r i v e s .  The work r e q u i r e s  removal of 
t h e  e x i s t i n g  s w i t c h g e a r ,  i n s t a l l a t i o n  of new s w i t c h g e a r ,  and d i s c o n n e c t i n g  and r econnec t ing  cables t o  t h e  
e x i s t i n g  l o a d s .  Manufacturer  i n v e n t o r i e s  are  p r a c t i c a l l y  n o n e x i s t e n t  f o r  t h i s  equipment.  Should a s e r i o u s  
f a i l u r e  o c c u r ,  it would r e q u i r e  a l ong  downtime b e f o r e  rep lacement  p a r t s  could  be manufactured.  

H.  L e w i s  Research Center  (LeRC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,280,000 

1. Repair  Switchgear  a t  Electr ical  S u b s t a t i o n  OC1f (32) . . . . . .  ............................... 440,000 

Th i s  p r o j e c t  w i l l  p rov ide  e l ec t r i ca l  r e p a i r s  a t  S u b s t a t i o n  C ,  Bu i ld ing  32. The work i n c l u d e s  rep lacement  
o f  seven medium vo l t age  outdoor  o i l  c i r c u i t  breaker u n i t s  w i t h  f i v e  d r y  t y p e  outdoor  c i r c u i t  b r e a k e r  u n i t s  and 
t h e  a d d i t i o n  o f  a 2,40C v o l t  main c i r c u i t  breaker a t  t h e  C1 t r ans fo rmer .  A c i r c u i t  b r eake r  w i l l  a l so  be added 
t o  the  C2 t r a n s f o r m e r .  The e x i s t i n g  o i l  c i r c u i t  b r e a k e r s  a r e  40 y e a r s  o l d  and rep lacement  p a r t s  a r e  n o t  
a v a i l a b l e .  These breakers a l s o  p r e s e n t  a f i r e  hazard  and do n o t  p rov ide  system p r o t e c t i o n  e q u i v a l e n t  t o  modern 
breakers. The modern o i l l e s s  t y p e  c i r c u i t  b r e a k e r s  w i l l  e l i m i n a t e  bo th  t h e  rep lacement  p a r t s  problem and t h e  
s e r i o u s  f i r e  hazard. The a d d i t i o n a l  c i r c u i t  breakers added t o  C1 and C2 t r a n s f o r m e r s  w i l l  p rov ide  swi t ch ing  
c a p a b i l i t y  for planned maintenance and a s s u r e  c o n t i n u t i t y  o f  power f o r  research o p e r a t i o n s  i n  t h e  e v e n t  t h a t  
a problem and/or  f a u l t  deve lops  i n  t h e  e l ec t r i ca l  equipment.  

2. Repair  of Steam Condensate System, Various Buildings. . . . .  ............................... 460,000 

These r e s o u r c e s  p rov ide  f o r  t h e  repair  o f  steam condensa te  p i p i n g ,  v a l v e s ,  t r a p s ,  and condensa te  pumps 
i n  t h e  A l t i t u d e  Wind Tunnel,  Bui ld ing  7 ;  t h e  I c i n g  Research Tunnel,  Bu i ld ing  11; t h e  8- foot  by 6- foot (2 .4  
meter by 1:8 meter) Supersonic  Wind Tunnel (SWT) Dr ive  Equipment, Bu i ld ing  53;  t h e  8- foot  by 6- foot (2 .4  meter 
by  1.8 meter) SWT Office and Con t ro l ,  Bu i ld ing  54;  t h e  S t r u c t u r a l  Dynamics Labora to ry ,  Bui ld ing  56;  and t h e  
8- foot by 6- foot (2 .4  meter by 1.8 meter) SWT A i r  Dryer ,  Bu i ld ing  57. These mechanical  sys tems have been i n  
s e r v i c e  f o r  ove r  25 y e a r s .  Although t h e  t r a p s  and s t ra iners  have been r e p l a c e d  a s  r e q u i r e d  over  t h e  y e a r s ,  
t h e  sys tems are now i n  need o f  complete  rep lacement  because  of e x t e n s i v e  c o r r o s i o n  and b lockage .  
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3. Repa i r s  t o  Rocket Engine Test Complex ................................................... 310,000 

These r e s o u r c e s  p rov ide  f o r  t h e  r e p a i r s  t o  t h e  Rocket Engine Test Complex l o c a t e d  a t  t h e  end o f  Lower 
South Road. Work i n c l u d e s  r e p a i r s  t o  t h e  i n t e r i o r  s t r u c t u r a l  and m e c h a n i c a l / e l e c t r i c a l  equipment of t h e  Rocket 
Engine Test F a c i l i t y ,  Bui ld ing  202, and t h e  c o n c r e t e  apron a d j a c e n t  t o  t h e  b u i l d i n g .  A l l  wall  and c e i l i n g  
areas o f  t h e  b u i l d i n g  w i l l  be r e p a i r e d .  The e x i s t i n g  u n i t  h e a t e r s ,  p i p i n g ,  e x h a u s t e r s ,  l i g h t i n g ,  and smoke 
d e t e c t i o n  sys tems i n  t h e  b u i l d i n g  are  o l d ,  i n e f f i c i e n t  and must be r e p l a c e d .  The c o n c r e t e  apron a d j a c e n t  t o  
t h e  n o r t h  s i d e  o f  t h e  b u i l d i n g  is cracked  and d e t e r i o r a t i n g  i n  s e v e r a l  p l a c e s .  A new c o n c r e t e  apron w i l l  be 
i n s t a l l e d  and s u r f a c e  and s u b s u r f a c e  d r a i n a g e  w i l l  be provided.  Maintenance o f  t h i s  26 y e a r  o l d  f a c i l i t y  
complex has become a c o n t i n u i n g  problem and these r e p a i r s  are u r g e n t l y  needed t o  c o n t i n u e  t o  p rov ide  rocket 
eng ine  r e s e a r c h  and t e s t i n g .  

4. Repair  Underpass Road from Brookpark Road t o  Walcott Road ............................... 310,000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  r e p a i r  and r e s u r f a c i n g  of approximate ly  2,800 l i n e a r  fee t  (853 meters) 
of Underpass Road between Brookpark Road and Walcot t  Road. The work i n c l u d e s  r e p l a c i n g  deter iora ted p o r t i o n s  
o f  payment and r e s u r f a c i n g  approximate ly  11,000 s q u a r e  y a r d s  (9 ,200  s q u a r e  meters) o f  pavement w i t h  a 2 1/2- 
i n c h  (6 .4  c e n t i m e t e r )  l a y e r  o f  bi tuminous a s p h a l t i c  c o n c r e t e .  Also inc luded  i n  t h i s  p r o j e c t  is t h e  s u r f a c e  
r e p a i r  o f  two b r i d g e s  a long  Underpass Road. The b r i d g e  r e p a i r s  c o n s i s t  of removing and r e p l a c i n g  280 s q u a r e  
y a r d s  (234 s q u a r e  meters) of c o n c r e t e  median s l a b  which has se t t led ,  and r e p l a c i n g  600 fee t  (183  meters) of 
c o n c r e t e  median cu rb .  A new 1 ,400- l inear  f o o t  (427 meter) s idewalk  f o r  safe  p e d e s t r i a n  t r a f f i c  w i l l  be provided 
a long  t h e  west s i d e  o f  Underpass Road from Bui ld ing  501 t o  t h e  main g a t e ,  Bu i ld ing  108. A 440- l inear  f o o t  
(134 meter) s a f e t y  b a r r i e r  w i l l  be i n s t a l l e d  a long  t h e  b r i d g e  area t o  p r o t e c t  p e d e s t r i a n s .  Repair o f  t h e  storm 
d r a i n a g e  system is  a l s o  i nc luded  i n  t h i s  p r o j e c t .  Underpass Road i s  the  main e n t r a n c e  roadway i n t o  the  L e w i s  
Research Center .  The heavy t r a f f i c  a long  t h i s  road a long  w i t h  t h e  normal w i n t e r  weather c o n d i t i o n s  of f r e e z i n g  
and thawing have s e v e r l y  damaged t h i s  20-year o l d  road  and major r e p a i r  i s  n e c e s s a r y  t o  p reven t  e x t e n s i v e  
pavement f a i l u r e  and t o  a r res t  the  p r o g r e s s i v e  d e t e r i o r a t i o n  o f  t h e  subbase.  

5. Repair  of Electrical  Power System a t  S u b s t a t i o n  K ( 8 9 ) .  ................................. 350 , 000 

T h i s  p r o j e c t  w i l l  p rovide  for t h e  r e p a i r  o f  S u b s t a t i o n  K ,  Bu i ld ing  89 ,  by r e p l a c i n g  two 5,000/6,250 
kVA, 6.9 kV - 2.4 kV t r a n s f o r m e r s .  Inc luded  i n  t h e  p r o j e c t  i s  a l l  work a s s o c i a t e d  w i t h  t h e  d i s c o n n e c t i n g  and 
removal o f  e x i s t i n g  t r a n s f o r m e r s ,  i n s t a l l a t i o n  o f  new t r a n s f o r m e r s ,  g rounding ,  f o u n d a t i o n s ,  p r o t e c t i v e  r e l a y s  
and c o n t r o l s .  The two t r a n s f o r m e r s ,  i d e n t i f i e d  as  K 1  and K2, were i n s t a l l e d  a s  p a r t  o f  t h e  10- foot by 10- foot 
(3.1 meter by 3.1 meter) SWT Complex approximate ly  30 y e a r s  ago. Now t h e s e  t r a n s f o r m e r s  s e r v e  l o a d s  a t  seven 
a d d i t i o n a l  b u i l d i n g s  o u t s i d e  t h e  10- foot by 10- foot (3 .1  meter by 3.1 meter) complex, and must be r e p l a c e d .  
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Because K1 and K2 a r e  e l e c t r i c a l l y  o u t  o f  phase wi th  o t h e r  2.4 kV s o u r c e s  a t  LeRC, p a r r a l l e l  o p e r a t i o n s  a r e  
n o t  p o s s i b l e .  
p a r r a l l e l  o p e r a t i o n  wi th  o t h e r  t r a n s f o r m e r s  and t h e r e b y  a s s i s t  i n  hand l ing  t h e  i n c r e a s e d  l o a d .  

T h e r e f o r e ,  t h i s  r e p a i r  work w i l l  n o t  o n l y  r e p l a c e  two ag ing  t r a n s f o r m e r s  b u t  w i l l  a l s o  pe rmi t  

6 .  Repair  of Na tu ra l  Gas P ip ing  D i s t r i b u t i o n  System ........................................ 41 0,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  of t h e  n a t u r a l  g a s  p i p i n g  d i s t r i b u t i o n  sys tem from Drop Tower, 
Bu i ld ing  45 t o  Combustion Research Labora to ry ,  Bu i ld ing  35. The work i n c l u d e s  replacement  o f  approx ima te ly  
3,000 f e e t  (914 meters) of p i p e  r ang ing  i n  d iamete r  from 10 i n c h e s  (25.4  c e n t i m e t e r s )  t o  1 4  i n c h e s  (35.6 
c e n t i m e t e r s ) .  Th i s  p i p i n g  is p a r t  of t h e  pr imary  g a s  d i s t r i b u t i o n  system which s e r v e s  t h e  main a r e a  of LeRC. 
Cathodic  p r o t e c t i o n  w i l l  be provided a s  p a r t  of  t h e  new p ipe  i n s t a l l a t i o n .  Th i s  s e c t i o n  o f  underground n a t u r a l  
g a s  p ipe  is  35 y e a r s  o l d ,  and t h e  o r i g i n a l  i n s t a l l a t i o n  d i d  n o t  i n c l u d e  c a t h o d i c  p r o t e c t i o n .  A s  a r e s u l t ,  t h e  
o r i g i n a l  c o a t i n g  is  damaged and d e t e r i o r a t i n g  c a u s i n g  i n c r e a s i n g l y  f r e q u e n t  l e a k s .  This p r o j e c t  w i l l  r educe  
maintenance  and h a z a r d s  a s s o c i a t e d  w i t h  g a s  l e a k s .  

I. Marshal l  Space F l i g h t  Center  (MSFC)............................... .......................... 2,265,000 

1 .  Repair/Replacement of  High Pressure Gas System. ......................................... 450 , 000 

T h i s  p r o j e c t  p r o v i d e s  for  a c o n t i n u i n g  program t o  r e p l a c e  u n r e l i a b l e  s e c t i o n s  o f  t h e  h i g h  p r e s s u r e  g a s  
p i p e l i n e s  which suppor t  v i t a l  MSFC l a b o r a t o r y  and t e s t i n g  a c t i v i t i e s .  
e x p l o s i o n  a t  Test Stand 500 and t h e  f a t a l  gaseous  n i t r o g e n  ( G N  ) a s p h y x i a t i o n  a c c i d e n t  a t  KSC, a p lan  was 
fo rmula ted  t o  upgrade c r i t i c a l  , h igh  p r i o r i t y  p o r t i o n s  o f  t h e  6SFC p i p e l i n e s  t o  c u r r e n t  s a f e t y  s t a n d a r d s .  
These 25- t o  30-year o l d  sys tems a r e  exceeding the i r  des ign  l i f e  and e x p e r i e n c i n g  i n c r e a s i n g  f a i l u r e  r a t e s .  
The work under t h i s  phase i n c l u d e s  replacement  of approx ima te ly  10,000 f e e t  (3 ,048  meters) of GN 
hel ium p i p i n g  t o  e l i m i n a t e  p o t e n t i a l  h a z a r d s  due t o  c o r r o s i o n  and p o s s i b l e  l eakage .  P r i o r i t y  w & l  be g iven 
t o  p i p i n g  under c o n c r e t e  s l a b s  a d j a c e n t  t o  i n h a b i t e d  b u i l d i n g s .  

Following t h e  gaseous  hydrogen ( G H  ) 2 

and gaseous  

2. 4 e p a i r  Liquid Hydrogen (LH2) S t o r a g e  and T r a n s f e r  F a c i l i t y .  ............................ 490 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  and re fu rb i shment  o f  t h e  110,000- gallon (416,350 l i t e r ) ,  75- psig 
LH s t o r a g e  s p h e r e  a t  Bu i ld ing  4526/4527 which s u p p l i e s  LH t o  Test P o s i t i o n  500,  Bu i ld ing  4522. T h i s  l i q u i d  
hyzrogen s t o r a g e  t a n k  was c o n s t r u c t e d  i n  t h e  mid-1960's an8  d e a c t i v a t e d  i n  1967. Test programs scheduled  f o r  
CY 1984 and beyond w i l l  r e q u i r e  l a r g e  q u a n t i t i e s  of LH o r  l i q u i f i e d  n a t u r a l  g a s  ( L N G ) .  A t  t h a t  time, con t inued  
use o f  t r a i l e r  d e l i v e r i e s  w i l l  be u n s a t i s f a c t o r y  fo r  c h - e f f e c t i v e  t e s t  o p e r a t i o n .  T h i s  l a r g e  s t o r a g e  f a c i l i t y  
must be completed and r e c e r t i f i e d  f o r  use  of LH o r  LNG t o  meet t h e  OSHA and s a f e t y  codes .  The work i n c l u d e s  2 
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replacement  of LH system v a l v e s ;  c l e a n i n g  o f  t h e  s p h e r e ,  l o a d i n g  and t r a n s f e r  p ip ing  system; and r e p a i r  o f  
t h e  t r a n s f e r  systzm p i p i n g  and c o n t r o l s  , b u r n s t a c k ,  and r e l a t e d  u t i l i t i e s .  

3. Repair  Liquid Nitrogen/Gaseous Ni t rogen (LN /GN ) F a c i l i t i e s  
450 , 000 2 2  and High P u r i t y  A i r  sys tem .............................................................. 

This  p r o j e c t  p r o v i d e s  f o r  t h e  r e p a i r  and upda t ing  of t h e  LN2 s t o r a g e  and t r a n s f e r  subsys tems,  t h e  
LN2/GN2 convers ion  subsys tems,  and a n c i l l a r y  equipment t o  
These sys tems s e r v i c e  t h e  MSFC t es t  s t a n d s ,  shops ,  l a b o r a t o r i e s ,  and s u p p o r t  f a c i l i t i e s .  They a r e  now a t  the  
end o f  t h e i r  20-year d e s i g n  l i f e  and have d e t e r i o r a t e d  through usage and age .  Radiographic i n s p e c t i o n  o f  t h e  
sys tems  h a s  r e v e a l e d  d e t e r i o r a t i o n  i n  welds and t h e  l a c k  o f  c a t h o d i c  p r o t e c t i o n  h a s  a b e t t e d  c o r r o s i v e  l e a k s .  
These a c t i v e  sys tems a r e  c r i t i c a l  r equ i remen t s  i n  s u p p o r t  o f  ongoing t e s t  programs i n c l u d i n g  Space S h u t t l e  
work. The r e p a i r  work i n c l u d e s  i n s p e c t i o n ,  r e p a i r ,  and c l e a n i n g  o f  t h e  s t o r a g e  v e s s e l s ,  i n t e r c o n n e c t i n g  
man i fo lds ,  t r a n s f e r  subsys tems,  h igh  p r e s s u r e  pumps, and some 10,000 fee t  (3 ,048  meters) o f  d i s t r i b u t i o n  sys tems 
a s  necessa ry .  Selected p o r t i o n s  i n v o l v i n g  approx imate ly  12,000 f e e t  (3 ,658  meters) o f  t h e  h i g h  p u r i t y  a i r  
d i s t r i b u t i o n  system w i l l  be s y s t e m a t i c a l l y  c l eaned  t o  remove d e p o s i t s  accumulated d u r i n g  t h e  p a s t  s e v e r a l  y e a r s  
o f  o p e r a t i o n .  

p rov ide  con t inued  s a f e  and e f f i c i e n t  o p e r a t i o n s .  

4. E x t e r i o r  Repa i r s ,  Various Bu i ld ings .  .................................................... 150,000 

Th i s  p r o j e c t  p rov ides  f o r  p a i n t i n g  o f  t h e  e x t e r i o r  o f  B u i l d i n g s  4548 and 4588. Work i n c l u d e s  s u r f a c e  
p r e p a r a t i o n  and p a i n t i n g  of approx imate ly  170,000 s q u a r e  feet  (15,793 s q u a r e  meters) of  e x t e r i o r  s u r f a c e s .  
T h i s  p a i n t i n g  is requi red  t o  p r o t e c t  b u i l d i n g s  a g a i n s t  t h e  cumula t ive  damaging effects of d e t e r i o r a t i o n  and 
weather .  Deferral of t h i s  p r o j e c t  i s  n o t  c o s t - e f f e c t i v e  because  c o n t i n u i n g  d e t e r i o r a t i o n / c o r r o s i o n  w i l l  r e q u i r e  
more e x t e n s i v e  and expensive  s u r f a c e  p r e p a r a t i o n  r equ i remen t s .  

5. Repair  Roofs, Various Bu i ld ings  ......................................................... 400 , 000 

T h i s  p r o j e c t  is  p a r t  o f  a c o n t i n u i n g  program t o  r e p a i r  r o o f s  a t  MSFC t o  r e c t i f y  b l i s t e r i n g ,  s o f t  s p o t s ,  
dry ing- out  and d e t e r i o r a t e d  i n s u l a t i o n .  These r o o f  r e p a i r s  are e s s e n t i a l  t o  p r o t e c t  and p r e s e r v e  f a c i l i t y  
c a p a b i l i t y  and t o  remove t h e  t h r e a t  o f  unscheduled i n t e r r u p t i o n  t o  MSFC o p e r a t i o n s .  The normal r o o f  l i fe t ime 
experienced a t  MSFC is 15 y e a r s  and,  i n  many c a s e s ,  t h i s  h a s  been exceeded. The most s e v e r e l y  d e t e r i o r a t e d  
r o o f  a r e a s  o f  B u i l d i n g s  4347, 4475, 4628, 4610, 4667, 4705, 4732, 4733, 4764, and 4775 a r e  scheduled  f o r  r e p a i r .  
Under t h i s  p r o j e c t ,  approximate ly  106,000 s q u a r e  f e e t  (9 ,847  s q u a r e  meters) o f  r o o f i n g  w i l l  be r e p a i r e d  which 
i n c l u d e s  r e p l a c i n g  r o o f i n g ,  i n s u l a t i o n ,  damaged f l a s h i n g ,  and r e s a t u r a t i n g  r o o f  s u r f a c e s  t o  a firm smooth 
f i n i s h .  
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6. Repair  Hea t ing ,  V e n t i l a t i n g ,  and Ai r- condi t ion ing  ( H V A C )  Components (4201)... . . . . . . . . . . .  325 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  rep lacement  o f  components i n  t h e  c h i l l e d  wate r  a i r- c o n d i t i o n i n g  system s e r v i n g  
B u i l d i n g  4201 which is  a major e lement  o f  t h e  MSFC Headquar te r s  complex. It is e s s e n t i a l  t h a t  it be main ta ined  
i n  an. e f f i c i e n t  and c o s t - e f f e c t i v e  manner. Constructed i n  1964, t h e  HVAC sys tem i s  now o b s o l e t e ,  i n e f f i c i e n t ,  
and r e q u i r e s  con t inuous  maintenance and r e p a i r .  This p r o j e c t  w i l l  r educe  maintenance costs ,  s u p p o r t  MSFC's 
energy  c o n s e r v a t i o n  e f for t s ,  and keep t h e  f a c i l i t y  i n  a good s t a t e  o f  r e p a i r .  The work inc luded  i n  t h i s  project 
i n v o l v e s  removal o f  t h e  e x i s t i n g  ch i l l e r s  and i n s t a l l a t i o n  of two 195- ton ch i l l e r s ,  a i r  compressors  f o r  HVAC 
pneumatic c o n t r o l s ,  c h i l l e d  water  pumps, condenser  water  pumps, c h i l l e d  wate r  c o i l s ,  mixing boxes, and steam 
c o i l s .  

J.  Michoud Assembly F a c i l i t y  (~F) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,765,000 

1. Repair  MAF ~arf.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  495 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  rep lacement  o f  t h e  l3O-foot (39.6  meter) long  wharf l o c a t e d  a d j a c e n t  t o  
t h e  MAF e a s t  b a r g e  dock. T h i s  wharf a t  one time was 260 feet  (79.2 meters) long .  Half o f  the  wharf sank when 
d e t e r i o r a t e d  s t r u c t u r e  gave way and h a s  s i n c e  been removed from t h e  wate r .  The remaining p o r t i o n  of t h e  wharf,  
which is  r e q u i r e d  f o r  mooring o f  t h e  b a r g e s  d u r i n g  l o a d i n g  o f  e x t e r n a l  t a n k s  for shipment t o  t h e  l a u n c h  s i t es ,  
is unusab le  because  o f  i t s  d e t e r i o r a t e d  s t a t e ,  and must be r e s t o r e d .  

240 , 000 2 .  Repair  Underground Cooling Water Lines.................................................. 

T h i s  p r o j e c t  p rov ides  f o r  r e p l a c i n g  t h e  e x i s t i n g  underground c o o l i n g  water  l i n e s  from c o o l i n g  tower 
127 t o  B u i l d i n g s  110, 130, and IO3 w i t h  above ground d i s t r i b u t i o n  system. These l i n e s  s e r v e  t h e  c h i l l e r s  
l o c a t e d  i n  Bui ld ing  110, t h e  t r i c h l o r e t h y l e n e  s t i l l  i n  t h e  the rmal  p r o t e c t i o n  system (TPS) m i x  room i n  Bui ld ing  
130, and v a r i o u s  equipment i n  Bui ld ing  103. Recent r e p a i r s  have r e v e a l e d  t h e  bad ly  d e t e r i o r a t e d  c o n d i t i o n s  
o f  t h e  underground p i p i n g  which could  cause  a d i s r u p t i o n  i n  t h e  e x t e r n a l  t a n k  p roduc t ion  should a f a i l u r e  
o c c u r .  To1 correct t h i s  s i t u a t i o n ,  approx imate ly  500 l i n e a r  feet  (152.4 meters) of p i p i n g ,  r a n g i n g  from 6 t o  
18 i n c h e s  (15.2  t o  45.7 c e n t i m e t e r s ) ,  w i l l  be  i n s t a l l e d .  

3. Repair  Chemical Waste L ines  (103)  ....................................................... 265 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  l i n i n g  approx imate ly  2,000 l i n e a r  fee t  (609.6 meters) of chemical  was te  d r a i n  
l i n e s  under t h e  f l o o r  s l a b  of Bui ld ing  103. D e t e r i o r a t i o n  of j o i n t  compounds a long  w i t h  ground and f l o o r  
s e t t l e m e n t  have been t h e  major f a c t o r s  c a u s i n g  l e a k s  and c r a c k s  t o  t h e  e x i s t i n g  d r a i n  l i n e s .  To c o r r e c t  t h i s  
problem, a 1/4-inch ( . 6  c e n t i m e t e r )  chemical  r e s i s t a n t  l i n e r  w i l l  be i n s t a l l e d  wi thou t  b reak ing  th rough  t h e  
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c o n c r e t e  f l o o r  t o  r e p a i r  t h e  damaged v i t r i f i e d  c l a y  p ipe .  The e x i s t i n g  l i n e s  va ry  from 6 i n c h e s  t o  12 i n c h e s  
(15.2 c e n t i m e t e r s  t o  30.5 c e n t i m e t e r s )  i n  diameter and d r a i n  t h e  Chemical Cleaning and P l a t i n g  F a c i l i t y  and 
t h e  Major Component Cleaning Area. 

4. Repair  Electr ical  Feeders  ill and ~l5.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  approximate ly  4,000 feet  (1,219.2 meters) of underground 
e lec t r ica l  feeder cable. Feeder  81 s u p p l i e s  e l ec t r i ca l  s e r v i c e  t o  t h e  computer areas ,  o f f ices ,  and ca fe te r ia  
i n  Bui ld ing  103, and Feeder  #5 s u p p l i e s  e lec t r ica l  s e r v i c e  t o  three s u b s t a t i o n s  i n  t h e  main manufac tur ing  
p roduc t ion  area for e x t e r n a l  t a n k s .  The e x i s t i n g  13,800 v o l t  feeders are approximate ly  40 y e a r s  o l d ,  
d e t e r i o r a t i n g ,  and have exceeded t h e i r  expec ted  u s e f u l  l i f e .  
i n s u l a t e d  cables,  sh i e lded  w i t h  a p o l y v i n y l  chlor ide  j a c k e t .  

The new feeders w i l l  be e t h y l e n e  propylene  rubbe r  

5. Repair  Cell E Deoxid izer  Lin ing  ......................................................... 465,000 

Cell E i n  t h e  Vertical Assembly Bu i ld ing  is used for c l e a n i n g  and d r y i n g  of t h e  ET LO2 and L H ~  t a n k s .  
This  project p rov ides  f o r  t h e  r e p a i r / r e p l a c e m e n t  o f  t h e  s p e c i a l  p r o t e c t i v e  c o a t i n g  a p p l i e d  t o  Cell E i n  1978. 
T h i s  p r o t e c t i v e  c o a t i n g ,  which has an approximate  l i f e  o f  o n l y  5 y e a r s ,  p r o t e c t s  t h e  c o n c r e t e  wall  of Cell E 
from t h e  ac id  s o u l t i o n  used in cleaning the  Lo and LH t a n k s .  If  t h e  c o a t i n g  i s  n o t  r e p l a c e d ,  r a p i d  d e t e r i o r a t i o n  
o f  t h e  unde r ly ing  c e l l  s u r f a c e  w i l l  occur .  
p e e l i n g ,  b l i s t e r i n g ,  or f l a k i n g ;  n e u t r a l i z i n g  t h e  ac id  e f fec t  on exposed c o n c r e t e ;  smoothing and f a i r i n g  such 
areas and then  app ly ing  new l i n i n g  material .  

“he worz i n c l u d e s  removal o f  c o a t i n g .  from those areas  t h a t  a r e  

K. N a t i o n a l  Space Technology Labora to ry  (NSTL)........................................... ...... 1,525,000 

1 .  Repair  of High P r e s s u r e  Gas ( H P G )  D i s t r i b u t i o n  System Components ........................ 450,000 

Th i s  p r o j e c t  p rov ides  f o r  c o n t i n u a t i o n  of a m u l t i y e a r  p l an  t o  r e p a i r  t h e  HPG system components w i t h i n  
t h e  S p a c e , S h u t t l e  Main Engine (SSME) complex, c ros s- coun t ry  HPG sys t ems ,  and base f a c i l i t i e s .  Many components 
i n  t h e  HPG sys tem are 12 t o  15 y e a r s  o ld  and have been s u b j e c t e d  t o  s e v e r e  u s e  and stress, i n c l u d i n g  submersion,  
e l e c t r o l y t i c  c o r r o s i o n ,  and p e r i o d i c  removal and chemical c l e a n i n g  d u r i n g  system maintenance.  Many o f  t h e  
components are o b s o l e t e  and s p a r e  p a r t s  cannot  be bought and must be custom-made. With t h e  e x t r e m e l y  h igh  
o p e r a t i n g  p r e s s u r e s ,  i n  a d d i t i o n  t o  normal wear and t e a r ,  t he i r  con t inued  d e t e r i o r a t i o n  c o n s t i t u t e s  a s a f e t y  
hazard  t o  bo th  personnel  and equipment.  The work w i l l  i n c l u d e  the  fo l lowing :  component d i s a s sembly ,  c l e a n i n g  
and r e p a i r ;  reassembly  and i n s t a l l a t i o n ;  and system c e r t i f i c a t i o n  on comple t ion  o f  i n s t a l l a t i o n  a c t i v i t i e s .  
The components t o  be r e p a i r e d  i n c l u d e  30 p r e s s u r e  r e g u l a t o r s ,  30 re l ief  v a l v e s ,  20 manual v a l v e s ,  and other 
re la ted components. 
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2. Repair  o f  High P r e s s u r e  Gas Compressors and Pumps. ...................................... 250 , 000 

Th i s  p r o j e c t  p rov ides  f o r  t h e  ove rhau l  of t h e  h igh  p r e s s u r e  g a s  t r a n s f e r  pumps and compressors  used 
i n  t h e  g e n e r a t i o n  o f  h i g h  p r e s s u r e  g a s  i n  s u p p o r t  o f  SSME o p e r a t i o n s .  
n i t r o g e n  pumps, 2 a i r  compressors ,  3 he l ium compressors ,  6 i n t e r c o o l e r  s h e l l  jackets  on hel ium compressors ,  
and rep lacement  o f  2 i n t e r c o o l e r  water pumps. 
rep lacement  o f  v a l v e  assemblies, p i s t o n s ,  p l u n g e r s ,  s l e e v e s ,  b e a r i n g s ,  and c r a n k  s h a f t .  This equipment h a s  
been i n  c o n s t a n t  u se  a t  the  equipment d e s i g n  c a p a c i t y .  To p rec lude  major f a i l u r e s ,  which would s e r i o u s l y  
impact  t h e  SSME t e s t i n g  schedu le ,  it is  n e c e s s a r y  t o  ove rhau l  t h i s  equipment a t  t h i s  time i n  accordance  w i t h  
t h e  equipment manufac tu re r s '  recommended main tenance  and s e r v i c e  schedule .  

The work i n c l u d e s  ove rhau l  of 7 l i q u i d  

The compressors  w i l l  be s u b j e c t  t o  major ove rhau l  i n c l u d i n g  

3. Repair  High P r e s s u r e  I n d u s t r i a l  Water Valves............................................ 450,000 

Th i s  p r o j e c t  p rov ides  for t h e  i n s p e c t i o n  and repa i r  o f  a l l  major v a l v e s  i n  t h e  h igh  p r e s s u r e  i n d u s t r i a l  
water (HPIW) system which f u r n i s h e s  water  t o  t h e  t e s t  complexes t o  c o o l  t h e  eng ine  t e s t  s t a n d  flame d e f l e c t o r s  
and for water d e l u g e  f i r e  p r o t e c t i o n  on test  s t a n d s .  The system a l so  f u r n i s h e s  water  f o r  f i r e  p r o t e c t i o n  o f  
t h e  p r o p e l l a n t  ba rges .  Work i n c l u d e s  i n s p e c t i o n  and repai r  of f o u r  30- inch (76 .2  c e n t i m e t e r )  g a t e  v a l v e s ,  two 
36- inch (91 .4  c e n t i m e t e r )  b a l l  v a l v e s ,  e i g h t  12- inch (30.5 c e n t i m e t e r )  flex-flow v a l v e s ,  and 42 smaller v a l v e s .  
Maintenance has been o f  a p r e v e n t i v e  n a t u r e  and o n l y  c r i t i c a l  r e p a i r  and rep lacement  o f  p a r t s  have been 
accomplished due t o  the  demanding f i r i n g  schedu le .  The v a l v e s  have reached  t h e i r  expec ted  s e r v i c e  l i f e  of 20 
y e a r s  and must be r e p a i r e d  i n  order t o  c o n t i n u e  t h e  u n i n t e r r u p t e d  s e r v i c e .  A f a i l u r e  i n  t h e  HPIW cou ld  r e s u l t  
i n  t h e  d e s t r u c t i o n  o f  t h e  t e s t  s t a n d  flame d e f l e c t o r s  o r  a major c a t a s t r o p h e  i n  t h e  e v e n t  o f  a f i r e  on t h e  
s t a n d  o r  p r o p e l l a n t  ba rges .  

4. Repair  Roofs,  Various B u i l d i n g s  ......................................................... 375 , 000 

T h i s  p r o j e c t  p rov ides  for t h e  r e p a i r  o f  t h e  roofs of n i n e  permanent b u i l d i n g s .  These r o o f s  a re  15 t o  
18 y e a r s  o l d .  Expansion and c o n t r a c t i o n  o f  these roofs ove r  t h e  y e a r s  and t h e  prolonged h igh  t empera tu re s  and 
r a i n f a l l  have caused cracks and s e p a r a t i o n s  where s c u t t l e s  p e n e t r a t e  t h e  r o o f s  and where roofs a d j o i n  p a r a p e t s .  
Mois ture  has  seeped i n t o  t h e  underroof  membranes caus ing  a c c e l e r a t e d  d e t e r i o r a t i o n .  Work i n c l u d e s  t h e  r e p a i r  
and/or  rep lacement  o f  selected s e c t i o n s  of deteriorated r o o f  on one b u i l d i n g  t o t a l i n g  3,000 s q u a r e  fee t  (279 
s q u a r e  meters) and complete  rep lacement  o f  r o o f s  on e i g h t  b u i l d i n g s  having  95,700 s q u a r e  feet (8,890 s q u a r e  
meters) o f  5-ply b u i l t- u p  r o o f i n g .  
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L. Wallops F l i g h t  F a c i l i t y  (WF) ............................................................... 230,000 

Repair  o f  Various Roofs................................................................. 230,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r  o f  58,000 s q u a r e  f e e t  (5 ,388  s q u a r e  meters) o f  r o o f i n g  on Bu i ld ings  
F-1, F-2, Y-15, W-65, Y-60, D-8, C-15, and X-55 a t  t h e  Wallops f a c i l i t y .  The work w i l l  i n c l u d e  replacement  
of  wet o r  damaged i n s u l a t i o n ,  cop ing ,  f l a s h i n g ,  g r a v e l  s t o p s ,  and o t h e r  r e l a t e d  roof  a c c e s s o r i e s .  These a r e  
t h e  o r i g i n a l  r o o f s  on b u i l d i n g s  which were c o n s t r u c t e d  more than  20 y e a r s  ago. The r o o f s  have l a s t e d  l o n g e r  
than  t he i r  des igned l i f e  expectancy and now c o n t a i n  numerous p a t c h e s  and temporary r e p a i r s .  To a s s u r e  t h a t  
pe r sonne l  and equipment i n s i d e  a r e  p r o t e c t e d ,  replacement  i s  now r e q u i r e d  t o  p r e s e r v e  t h e  i n t e g r i t y  o f  t h e  
s t ructures .  

M. Var ious  Locations........................................................................... 680,000 

1 .  Repair  of E x t e r i o r  S u r f a c e s ,  Various Antennas, Golds tone ,  Cal i fornia . . . . . . . . . . . . . . . . . . . .  480,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r  o f  t h e  e x t e r i o r  s u r f a c e s  o f  t h e  34-meter DSS-12 an tenna ,  t h e  26- 
meter DSS-13 a n t e n n a ,  and t h e  64-meter DSS-14 antenna  t o  r e s t o r e  r a d i o  f requency performance and p r o t e c t  the  
an tennas  from f u r t h e r  d e t e r i o r a t i o n .  O i l ,  d i r t ,  and d e t e r i o r a t e d  c o a t i n g s  w i l l  be removed and the  s u r f a c e s  
w i l l  be t r e a t e d  w i t h  a h i g h l y  r e f l e c t i v e  p r o t e c t i v e  c o a t i n g  a p p l i e d  t o  a l l  s t r u c t u r a l  members, A h i g h l y  
i n f r a r e d  r e f r a c t i v e  p r o t e c t i v e  c o a t i n g  w i l l  be a p p l i e d  t o  a l l  r a d i o  f requency pa th  members. This work w i l l  
r e s t o r e  t h e  o r i g i n a l  t empera tu re  d e f l e c t i o n  c o n t r o l  o f  t h e  v a r i o u s  antenna  members t o  p rov ide  t h e  o r i g i n a l  
l e v e l  o f  r a d i o  f requency performance.  

2. Repair  o f  Roads, Golds tone ,  California.................................................. 200,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e p a i r  and s e a l  c o a t i n g  o f  approx imate ly  6 miles ( I O  k i l o m e t e r s )  o f  paved 
s u r f a c e s  a t  t h e  Goldstone Deep Space Network complex. The work i n c l u d e s  r e p a i r  o f  s h o u l d e r s ,  d r a i n a g e ,  and 
pavement replacement  and s e a l i n g .  In  a d d i t i o n  t o  normal wear, f l a s h  f l o o d s  and t h e  extreme tempera tu re  
v a r i a t i o n s ' o f  t h e  desert  environment a d v e r s e l y  a f f e c t  t h e  r o a d s  a t  t h i s  complex. 
most d e t e r i o r a t e d  paved s u r f a c e s  a t  t h e  Goldstone complex. 

This p r o j e c t  w i l l  r e p a i r  t h e  
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MISCELLANEOUS P R O J E C T S  L E S S  THAN $150,000 EACH.. .  ............................................... 345 , 000 

TOTAL. . . . . . . . . . . . . . . . . . .  ........................................................................ 19,500,000 

FUTURE C o F  ESTIMATED FUNDING REQUIRED TO COMPLETE T H I S  P R O J E C T :  
~~ ~ ~ ~~~~~~~ 

A n  e s t i m a t e d  $20,000,000 pe r  year  w i l l  be r e q u i r e d  f o r  t h e  c o n t i n u a t i o n  of t h i s  e s s e n t i a l  r e p a i r  program. 
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SUMMARY 

REHABILITATION AND MODIFICATION 

Summary of P r o j e c t  Amounts by Locat ion:  

Ames Research Center ..................................................... 
Dryden F l i g h t  Research F a c i l i t y  .......................................... 
w d d a r d  Space F l i g h t  Center .............................................. 
Jet P ropu l s ion  Labora tory  ................................................ 
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Kennedy Space Center ..................................................... 
Langley Research Center .................................................. 

Marshal l  Space F l i g h t  Center ............................................. 
Michoud Assembly F a c i l i t y  ................................................ 

WaLlops F l i g h t  F a c i l i t y  .................................................. 

Misce l l aneous  P r o j e c t s  Not Exceeding $150. 000 Each ....................... 
T o t a l  .................................................................. 

L e w i s  Research Center .................................................... 

Nat iona l  Space Technology L a b o r a t o r i e s  ................................... 

v a r i o u s  Locat ions  ........................................................ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Rehabilitation and Modification of Facilities, Not In Excess Of $500,000 Per Project 

I INSTALLATION : Various Locations 

FY 1984 CoF ESTIMATE: $24,500,000 

I FY 1982: $17,700,000 FY 1983: $19,000,000 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

SUMMARY PURPOSE AND SCOPE: 

These resources will provide for the rehabilitation and modificat-on of facilities at NASA field installations 
and Government-owned industrial plants supporting NASA activities. Included in this request are those facility 
rehabilitation and modification needs for FY 1984 that have been fully identified at the time of the submission 
of these estimates, and that are estimated not to exceed $500,000 per project. The purpose of this program 
is to restore or enhance the condition of a facility so that it can more effectively accomplish its designated 
purpose or, increase its functional capability. 

PROJECT JUSTIFICATION: 

Based on the initial investment costs, the NASA capital type property totals approximately $7.7 billion 
(September 30, 19821, of which the physical plant comprises some $3.2 billion. 
rehabilitation and modification of these facilities is required to: 

A continuing program of 
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a.  P r o t e c t  t h e  c a p i t a l  inves tment  i n  t h e s e  f a c i l i t i e s  by minimizing the  cumula t ive  e f f e c t s  o f  wear and 
d e t e r i o r a t i o n .  

b.  Ensure t h a t  these f a c i l i t i e s  a r e  c o n t i n u o u s l y  a v a i l a b l e  and t h a t  t h e y  o p e r a t e  a t  peak e f f i c i e n c y .  

c. Improve t h e  c a p a b i l i t i e s  and u s e f u l n e s s  o f  t h e s e  f a c i l i t i e s  and t h e r e b y  m i t i g a t e  t h e  e f f e c t s  o f  
obso lescence .  

d .  Provide  a b e t t e r  and s a f e r  environment f o r  a l l  pe r sonne l .  

e. Provide  s i g n i f i c a n t  r e d u c t i o n s  i n  energy consumption through t h e  i n i t i a t i o n  o f  energy c o n s e r v a t i o n  
p r o j e c t s  i n c l u d i n g  improved u t i l i t y  c o n t r o l  sys tems.  

Th i s  program i n c l u d e s  o n l y  f a c i l i t y  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  work having an e s t i m a t e d  c o s t  n o t  i n  
excess o f  $500,000. 
to- day f a c i l i t y  maintenance o r  by r e l a t e d  r o u t i n e  f a c i l i t y  work e f f o r t s  t h a t  a r e  provided f o r  i n  o t h e r  than  
CoF e s t i m a t e s .  R e h a b i l i t a t i o n  and m o d i f i c a t i o n  work e s t i m a t e d  t o  c o s t  more than  $500,000 i s  r e f l e c t e d  a s  a 
s e p a r a t e  major CoF l i n e  item p r o j e c t .  

The work i s  o f  such a n a t u r e  and magnitude t h a t  it canno t  be accomplished by r o u t i n e  day- 

PROJECT DESCRIPTION: 

Proposed r e h a b i l i t a t i o n  and m o d i f i c a t i o n  p r o j e c t s  f o r  FY 1984 t o t a l i n g  $24,500,000 a r e  d e s c r i b e d  under 
"PROJECT COST ESTIMATE." 
d e s c r i b e d  o r  i d e n t i f i e d  by Cen te r .  The t o t a l  c o s t  f o r  these misce l l aneous  p r o j e c t s  is  $750,000. The t o t a l  

Only t h o s e  p r o j e c t s  e s t i m a t e d  t o  c o s t  less than  $150,000 have n o t  been i n d i v i d u a l l y  

program of $24,500,000 h a s  been d i s t i l l e d  from r e q u e s t s  o f  approximate ly  $32,300,000 and r e p r e s e n t s  o n l y  a 
modest r e q u e s t  i n  r e l a t i o n  t o  the  backlog o f  t h i s  t y p e  o f  work. Based on r e l a t i v e  urgency and expected  r e t u r n  
on i n v e s t m e n t ,  t h e  p r o j e c t s  which comprise t h i s  r e q u e s t  a r e  t h e  h i g h e s t  p r i o r i t y  r equ i rement s .  D e f e r r a l  of 
t h i s  m i s s i o n- e s s e n t i a l  work would a d v e r s e l y  impact  t h e  a v a i l a b i l i t y  o f  c r i t i c a l  f a c i l i t i e s ,  program s c h e d u l e s ,  
and energy c o n s e r v a t i o n  o b j e c t i v e s .  

During the  c o u r s e  o f  t h e  y e a r ,  some rear rangement  o f  p r i o r i t i e s  may be n e c e s s a r y .  Th i s  may f o r c e  a change 
i n  some o f  t h e  items t o  be accomplished.  Any such change w i l l  be accomplished w i t h i n  a v a i l a b l e  r e s o u r c e s .  
The f o l l o w i n g  broad c a t e g o r i e s  o f  work a r e  d e s c r i b e d  f u r t h e r  i n  t h e  'IPROJECT COST ESTIMATE:" 

a. U t i l i t y  Systems ........................................................................... 5,360,000 

b. F i r e  D e t e c t i o n / p r o t e c t i o n  Systems. ........................................................ 2,805,000 
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c. General  Purpose Bu i ld ings  ................................................................. 4,890,000 

d .  Technica l  B u i l d i n g s / S t r u c t u r e s  ............................................................ 10,835,000 

e. Bu i ld ing  Exteriors and Roofs.............................................................. 610,000 

PROJECT COST ESTIMATE: 

A. Ames Research Center  (ARC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,205,000 

1. R e h a b i l i t a t i o n  and Mod i f i ca t ion  o f  Animal Research Laboratories. . . . . . . . . . . . . . . . . . . . . . . . .  460 , 000 

Planned biomedical research f o r  Space lab  programs r e q u i r e s  an ima l s  w i t h  a known record of c a r e ,  h e a l t h ,  
and g e n e t i c  p u r i t y .  Reasonable l a b o r a t o r y  s t a n d a r d s  have been set by t h e  American Assoc i a t i on  f o r  A c c r e d i t a t i o n  
f o r  Labora to ry  Animal Care;  t h e  e x i s t i n g  l a b o r a t o r y  does n o t  meet these s t a n d a r d s .  This p r o j e c t  upgrades  t h e  
animal  l a b o r a t o r y  t o  these s t a n d a r d s  t o  p rov ide  con t inued  suppor t  t o  b iomedica l  space  exper iments .  This p r o j e c t  
w i l l  r e p l a c e  t h e  metal co r ruga t ed  r o o f i n g  on the  e x i s t i n g  l a b o r a t o r y  wi th  a bu i l t- up  roof; l i g h t i n g  and plumbing 
f i x t u r e s  w i l l  be r e h a b i l i t a t e d ;  v e n t i l a t i o n  and a i r- c o n d i t i o n i n g  w i l l  be modi f ied  t o  meet t h e  s p e c i a l  needs  
o f  animal  f a c i l i t i e s ;  and p a r t i t i o n s  for proper  hygiene  and l a b o r a t o r y  c o n d i t i o n s  w i l l  be i n s t a l l e d .  

2. R e h a b i l i t a t i o n  and Modif ica t ion  of 7-Foot by 10-Foot Wind Tunnel (N-215)................ 460 , 000 

The a i r  exchange system i n  t h e  7-Foot x 10-Foot (2 .1  meter x 3 meter) Wind Tunnel No. 1 (Bu i ld ing  N- 
215) p rov ides  make-up and exhaus t  o f  c i r c u l a t i n g  a i r ,  c o n t r o l l e d  by t h e  s e t t i n g  o f  a d j u s t a b l e  vanes.  For l a s e r  
ve loc ime te r  f l ow  measurements,  t h e  vanes  a re  c l o s e d  so a s  t o  i so l a t e  t u n n e l  a i r  from t h e  atmosphere. During 
o t h e r  o p e r a t i o n s  t h e  t u n n e l  t empera tu re  is r e g u l a t e d  by t h e  a i r  exchange system by means o f  t h e  a d j u s t a b l e  
vanes .  I n v e s t i g a t i o n s  have determined t h a t  t h e  c o n f i g u r a t i o n  o f  t h e  h inge  p i v o t s  and vane s t r u c t u r e  t r a p  r a i n  
water, which i n  t u r n  h a s  r u s t e d  t h e  mechanisms t o  t h e  p o i n t  t h a t  t h e  vanes  are  inope rab le .  It i s  now neces sa ry  
t o  s h u t  down t h e  t u n n e l  and weld i n ,  o r  remove, sheet meta l  ba f f l es  i n  order t o  accommodate va ry ing  t e s t  
r equ i r emen t s .  The conve r s ion  r e q u i r e s  about  40 man hour s  of l a b o r .  T h i s  p r o j e c t  w i l l  r e s t o r e  t h e  proper  
o p e r a t i o n  o f  t h e  a i r  exchange system, p rov ide  a c c u r a t e  remote a c t u a t i o n  o f  t h e  vanes ,  and modify t h e  a d j a c e n t  
s t r u c t u r e  t o  avoid  water r e t e n t i o n  and s t r u c t u r a l  d e t e r i o r a t i o n .  

3. Mod i f i ca t ion  of 60 Megawatt I n t e r a c t i o n  Heat ing F a c i l i t y  ................................ 485 , 000 

T h i s  t e s t  f a c i l i t y  is  used t o  t e s t  h e a t  s h i e l d  sys tems and mater ia ls  t o  3,OOOOF (1,6500C) a t  Mach 
numbers up t o  7.5. Its f l e x i b i l i t y  and r ange  of o p e r a t i o n  a r e  l i m i t e d  because  of i t s  f i x e d  nozz l e  geometry 
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and t h e  i n a b i l i t y  t o  r e p o s i t i o n  t h e  a r c  h e a t e r  t o  accommodate d i f f e r e n t  l e n g t h  nozz l e s .  To p rov ide  t h e  t e s t  
environment  n e c e s s a r y  f o r  c u r r e n t  and f u t u r e  hea t  s h i e l d  r e s e a r c h  o b j e c t i v e s ,  n o z z l e s  of d i f f e r e n t  shapes ,  
diameters, and l e n g t h s  w i l l  be  b u i l t  t o  i n c r e a s e  t h e  energy  d e n s i t y  o f  t e s t  g a s e s .  A moveable arc  h e a t e r  
s u p p o r t  s t a n d  p o s i t i o n i n g  t r a c k  w i l l  be  provided .  T h i s  proposed m o d i f i c a t i o n  w i l l  p rov ide  a g r e a t e r  test  
m a t r i x  o f  test  t empera tu re s  and model sizes, and w i l l  extend t h e  e x i s t i n g  temperature l i m i t s  of t h e  f a c i l i t y .  

4. R e h a b i l i t a t i o n  and Modif ica t ion  o f  F l i g h t  Experiments  F a c i l i t y  (N-240).................. 350 , 000 

T h i s  p r o j e c t  p rov ides  3,200 s q u a r e  fee t  (297 s q u a r e  meters) of l a b o r a t o r y  and shop a r e a s  i n  Bui ld ing  
N-240 for animal  ho ld ing  rooms, an e l e c t r o n i c  l a b ,  bonded s tores ,  and a material  c o n t r o l  s t a t i o n  ( s t o r a g e  and 
i s s u e  o f  equipment and s u p p l i e s ) .  ARC i s  r e s p o n s i b l e  for deve lop ing ,  t e s t i n g ,  and v e r i f y i n g  Space lab  exper iments  
i n v o l v i n g  p l a n t s  and an imals .  These materiel  a c t i v i t i e s  are  now be ing  conducted i n  a remote ly  l o c a t e d  of f ice  
t r a i l e r  which a l so  houses c o n t r a c t  employees, t h u s  i n c u r r i n g  r i s k  of damage or contaminat ion  o f  hardware and 
t e s t  m a t e r i a l s  d u r i n g  t r a n s p o r t  between sites. T h i s  p r o j e c t  w i l l  p rov ide  a s i n g l e  i n t e g r a t e d  a r e a  t o  s u p p o r t  
a l l  phases  of experiment  development f o r  t h e  Life S c i e n c e s  Space lab .  

5. R e h a b i l i t a t i o n  and Mod i f i ca t ion  o f  Electrical S e r v i c e s  Bu i ld ing  ......................... 450 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  t h e  Electr ical  S e r v i c e s  Bui ld ing  which 
was b u i l t  42 y e a r s  ago and h a s  never  been renovated .  Major work is r e q u i r e d  t o  upgrade t h e  o f f ice  p o r t i o n  o f  
t h e  b u i l d i n g  and conve r t  shop and chemical l a b  a r e a s  t o  open o f f i c e  space .  The work w i l l  i n c l u d e  r e h a b i l i t a t i o n  
o f  a i r- c o n d i t i o n i n g  and e lec t r ic  power d i s t r i b u t i o n  sys tems;  p a r t i t i o n i n g  f o r  o f f i c e s ,  con fe rence  rooms, and 
computer areas;  and c e i l i n g  and l i g h t i n g  m o d i f i c a t i o n s .  T h i s  r e h a b i l i t a t i o n  w i l l  p rov ide  approximate ly  8,500 
s q u a r e  feet  (790 s q u a r e  meters) o f  u s a b l e  o f f i c e  space  t o  a l l o w  c o n s o l i d a t i o n  i n t o  one area o f  t h e  U.S. Army 
Research Technology L a b o r a t o r i e s  Headqua r t e r s ,  now l o c a t e d  i n  t h r e e  d i s p e r s e d  b u i l d i n g s .  Three areas vaca ted  
by t h e  Army w i l l  be occupied by A R C ' S  F a c i l i t y  S e r v i c e s  D iv i s ion  pe r sonne l  (Bu i ld ing  N-2071, 12-Foot Wind 
Tunnel t e s t  pe r sonne l  ( B u i l d i n g  N-206), and NASA/university c o o p e r a t i v e  programs ( B u i l d i n g  N-218). 

B. Dryden1 F l i g h t  Research F a c i l i t y  (DFRF)...................................................... 845,000 

1. Mod i f i ca t ion  t o  Electric Power, Mission Cont ro l  Complex..... 360 , 000 ............................ 
Commercial power a t  DFRF i s  u n r e l i a b l e ,  w i th  poor v o l t a g e  r e g u l a t i o n  and f r e q u e n t  ( ave rage  13 p e r  y e a r )  

power ou tages .  T r a n s i e n t  v o l t a g e  s p i k e s  of 200 v o l t s  are common. The Aeronau t i ca l  Test Range ( A T R )  miss ion  
r e q u i r e s  r e l i a b l e  power w i t h i n  a close v o l t a g e  and f requency  r ange  for c o l l e c t i o n ,  p r o c e s s i n g ,  and d i s t r i b u t i o n  
of expe r imen ta l  a i r c r a f t  f l i g h t  d a t a .  T h i s  p r o j e c t  w i l l  p rov ide  an o f f- the- she l f  250 kVA u n i n t e r r u p t i b l e  power 
s o u r c e  (UPS) u n i t .  Incoming commercial power w i l l  f l ow  th rough  t h e  UPS, which w i l l  remove v o l t a g e  and f requency  
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f l u c t u a t i o n s .  In  even t  of a power o u t a g e ,  t h e  UPS w i l l  p rov ide  power from i ts b a t t e r y  system t o  t h e  ATR 
computer system f o r  up t o  1 hour.  R e l i a b l e  power o f  h i g h  q u a l i t y  i s  n e c e s s a r y  f o r  c o n s i s t e n c y  o f  r e s e a r c h  
d a t a ,  mon i to r ing  f l i g h t  s a f e t y  pa ramete r s ,  and S h u t t l e  l a n d i n g  s u p p o r t .  

2. Modi f i ca t ion  o f  HVAC System (4800) ...................................................... 485 , 000 

Over a pe r iod  o f  y e a r s ,  there have been numerous m o d i f i c a t i o n s  and a d d i t i o n s  t o  t h e  main b u i l d i n g  a t  
DFRF. The a i r- c o n d i t i o n i n g  and h e a t i n g  d u c t s ,  f ed  from s e v e r a l  f a n  houses  on t h e  r o o f  o f  t h i s  l a r g e  b u i l d i n g ,  
have been rou ted  t o  accommodate each i n d i v i d u a l  p r o j e c t .  The t o t a l  r e s u l t  h a s  been a system which cannot  be 
p r o p e r l y  balanced and is  marginal  f o r  proper  a i r  f low and h e a t  removal from computer a r e a s .  Th i s  p r o j e c t  w i l l  
modify p o r t i o n s  o f  t h e  building- wide a i r  d i s t r i b u t i o n  d u c t  sys tem t o  meet computer r equ i remen t s  and minimum 
per sonne l  comfort  s t a n d a r d s ,  and r e a l i g n  t h e  sys tem t o  a l l o w  proper  b a l a n c i n g .  

C. Goddard Space F l i g h t  Center  (GSFC).......................................................... 2,135,000 

320,000 1. Modi f i ca t ions  f o r  Gamma Ray Observatory  ( G R O )  Data Capture F a c i l i t y  (23) ................ 
T h i s  p r o j e c t  w i l l  p rov ide  f o r  m o d i f i c a t i o n s  t o  2,250 s q u a r e  f e e t  (209 s q u a r e  meters) o f  space  i n  

Bu i ld ing  23 t o  accommodate automated d a t a  p r o c e s s i n g  ( A D P )  equipment f o r  t h e  GRO p r o j e c t .  The work w i l l  i n c l u d e  
p a r t i t i o n  remota1 o r  relocation; e l e c t r i c a l  , HVAC, and f i r e  s p r i n k l e r  system m o d i f i c a t i o n s ;  a d d i t i o n  of computer 
f l o o r i n g ,  and minor a r c h i t e c t u r a l  and s t r u c t u r a l  changes.  T h i s  p r o j e c t  is n e c e s s a r y  t o  pe rmi t  t h e  i n s t a l l a t i o n  
o f  t h e  GRO ADP equipment when i t  is d e l i v e r e d  i n  November 1984, and pe rmi t  t i m e l y  a c t i v a t i o n  and s o f t w a r e  
p r e p a r a t i o n  t o  s u p p o r t  a 1987 launch d a t e .  

2. M o d i f i c a t i o n s  o f  Bridge Cranes (lo). . . . . . . . . . . . .  ........................................ 490 , 000 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  t h e  m o d i f i c a t i o n s  o f  t h e  b r i d g e  c r a n e  sys tems i n  Bu i ld ing  10. Two new 
b r i d g e  c r a n e s ,  each wi th  a l i f t i n g  c a p a c i t y  o f  7-1/2 t o n s  (6,804 k i l o g r a m s ) ,  w i l l  r e p l a c e  e x i s t i n g  c r a n e s  w i t h  
c a p a c i t i e s  o f  o n l y  two t o n s  (1,814 k i l o g r a m s ) .  Th i s  i n c r e a s e  i n  c a p a c i t y  is n e c e s s a r y  f o r  t h e  h e a v i e r  l o a d s  
encountered  when moving f l i g h t  hardware and components from t h e  f irst  f l o o r  o f  t h e  Environmental T e s t i n g  
Labora to ry ,  Bu i ld ing  10, t o  t h e  subbasement. In  a d d i t i o n ,  t h e  15-tOn (13,608 ki logram) c r a n e  i n  Bu i ld ing  10 
w i l l  be modif ied  t o  p rov ide  a m u l t i p l e  speed c o n t r o l l e r .  The minimum speed o f  t h e  e x i s t i n g  c o n t r o l l e r  is t o o  
f a s t  f o r  l a r g e  s p a c e c r a f t  and experiment hand l ing  i n  and around t h e  Space Environment S imula to r  and t h e  S h u t t l e  
Bay work s t a n d .  
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3. M o d i f i c a t i o n s  t o  Ins t rumen t  System I n t e g r a t i o n  F a c i l i t y  (20)............................ 480 , 000 

T h i s  p r o j e c t  w i l l  p rov ide  for t h e  m o d i f i c a t i o n s  t o  6,600 s q u a r e  fee t  (613  s q u a r e  meters) of Bu i ld ing  
20 ,  i n c l u d i n g  t h e  3,500- square f o o t  (325  s q u a r e  meter) Ins t rumen t  Systems Ana lys i s  V e r i f i c a t i o n  F a c i l i t y .  The 
mod i f . i c a t i ons  w i l l  e n t a i l  removal and r e l o c a t i o n  o f  e x i s t i n g  p a r t i t i o n s ,  and i n s t a l l a t i o n  of new p a r t i t i o n s  
t o  accommodate expans ion  o f  e x i s t i n g  l a b o r a t o r y  space .  A new e n t r a n c e  on t h e  s o u t h  s ide  o f  t h e  b u i l d i n g  w i l l  
b e  i n s t a l l e d .  The work w i l l  a l so  i n c l u d e  m o d i f i c a t i o n s  t o  t h e  mechanical  and e lec t r ica l  sys tems,  a d d i t i o n  of 
computer f l o o r s ,  f i r e  p r o t e c t i o n  sys tems,  a pe r sonne l  access c o n t r o l  system, zoned r o o m l i g h t i n g ,  and a darkroom. 
I n  a d d i t i o n ,  a high-bay wh i t e  room wi th  an a i r l o c k / c h a n g e  and a I- ton (907 k i l o g r a m ) ,  &-foot ( 1 4  meter) b r i d g e  
c r a n e  w i l l  be provided .  The Ins t rument  Systems Ana lys i s  V e r i f i c a t i o n  F a c i l i t y  p rov ides  f o r  i n t e g r a t i o n  of 
l a r g e  scale s c i e n c e  and a p p l i c a t i o n s  i n s t r u m e n t s  f o r  s i m u l a t i o n ,  v a l i d a t i o n ,  and c a l i b r a t i o n .  The f a c i l i t y  
w i l l  p rov ide  suppor t  f o r  such  programs a s  Cosmic Background Explorer  ( C O B E ) ,  and Space O p t i c a l  Te lescope  (SOT) 
s i m u l a t i o n .  T h i s  m o d i f i c a t i o n  w i l l  p rov ide  a comple t e ly  i n t e g r a t e d  i n s t r u m e n t  c l e a n  room and s i m u l a t i o n  
f a c i l i t y  w i th  i t s  a s s o c i a t e d  d a t a  a c q u i s i t i o n ,  p r o c e s s i n g ,  and c o n t r o l  computers ,  and t h e  t e c h n i c a l  s t a f f  t h a t  
w i l l  be  used for many p r o j e c t s .  T h i s  f a c i l i t y ,  when d e d i c a t e d  t o  i n s t r u m e n t  i n t e g r a t i o n  and s i m u l a t i o n ,  can 
s h o r t e n  lead time i n  personnel  t r a i n i n g  and in s t rumen t  development between p r o j e c t s  by n o t  r e q u i r i n g  
r e c o n s t r u c t i o n  for each  s e p a r a t e  mi s s ion .  

4. Mod i f i ca t ions  t o  Clean Rooms, Payload T e s t i n g  F a c i l i t y  (7)... . . . . . . . . . . . . . . . . . . . . . . . . . . .  480,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  of f o u r  c lass  10,000 c l e a n  rooms i n  t h e  Payload T e s t i n g  
The work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a u t o m a t i c a l l y  sequenced c o n t r o l  s t a t i o n s  for t h e  11 f a n s  (490 F a c i l i t y .  

HP t o t a l )  on t h e  main c o n t r o l  board i n  Bui ld ing  7 and p r o v i s i o n  o f  remote c o n t r o l  by i n t e r f a c i n g  wi th  t h e  
u t i l i t y  c o n t r o l  system i n  Bui ld ing  24. Also inc luded  is t h e  rep lacement  o f  h i g h  e f f i c i e n c y  p a r t i c u l a t e  a i r  
(HEPA) f i l t e r s  i n  t h e s e  c l e a n  rooms. Total rep lacement  i n v o l v e s  796 f i l t e r s  t h a t  a re  2 fee t  by 2 fee t  by 1- 
f o o t  (61 c e n t i m e t e r s  by 61 c e n t i m e t e r s  by 30 c e n t i m e t e r )  and 53 f i l t e r s  t h a t  a r e  2 f ee t  by I-foot by 1- foot 
(61 c e n t i m e t e r s  by 30 c e n t i m e t e r  by 30 c e n t i m e t e r ) .  The a u t o m a t i c a l l y  sequenced c o n t r o l  s t a t i o n s  allow 
o p e r a t i o n s  t o  s t a r t  and s t o p  f a n s  i n  a manner c o n s i s t e n t  w i t h  t h e  c l e a n l i n e s s  r equ i r emen t s  o f  these rooms while  
s a v i n g  approximate ly  641,000 kWh and 2,000 man-hours pe r  year .  C u r r e n t l y ,  t h e s e  c l e a n  rooms are  marg ina l  i n  
complying wi th  t h e  Fede ra l  s t a n d a r d s  f o r  a c l a s s  10,000 c l e a n l i n e s s  l e v e l .  To ma in t a in  t h e  c u r r e n t  l e v e l ,  
f a n s  are run  100 p e r c e n t  o f  t h e  time (168  hours/week).  By i n s t a l l i n g  new HEPA f i l t e r s ,  t h e  a i r  flow w i l l  be  
g r e a t l y  i n c r e a s e d  a l l owing  one 40 HP and two 50 HP f a n s  t o  be  t u rned  off  d u r i n g  p e r i o d s  o f  low a c t i v i t y .  
Programs r e q u i r i n g  use  o f  t h e s e  f a c i l i t i e s  are  Cosmic Background Exp lo re r  ( C O B E ) ,  Space Telescope  (ST) 
i n s t r u m e n t s ,  Gamma Ray Observa tory  In s t rumen t s ,  and S h u t t l e  i n s t r u m e n t s .  
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5. M o d i f i c a t i o n s  t o  I n s t a l l  Crane i n  Radio Frequency I n t e r f e r e n c e  (RFI)  Room ( 7 )  ........... 365,000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  o f  a 5-tOn (4 ,535 k i logram) c a p a c i t y  v a r i a b l e  speed b r i d g e  
c r a n e  i n  t h e  e x i s t i n g  35- foot by 59-foot by 20- foot ( 1 1  meter by 18 meter by 6 me te r )  h igh  RFI c l e a n  room o f  
t h e  Payload T e s t i n g  F a c i l i t y ,  Bui ld ing 7 .  The use o f  f l i g h t  exper imen t s  h a s  c r e a t e d  i n c r e a s e d  d i f f i c u l t i e s  
i n  hand l ing  t h e  exper imen t s ,  a s s o c i a t e d  f i x t u r e s ,  and equipment w i t h i n  t h e  RFI room and c r e a t e s  a g r e a t e r  
p r o b a b i l i t y  o f  a c c i d e n t a l  damage. The c u r r e n t  p rocedures  f o r  hand l ing  m a t e r i a l  w i t h i n  t h e  room r e q u i r e  7 t o  
12 peop le  t o  p o s i t i o n  a s i z e a b l e  o b j e c t  such a s  t h e  f i r s t  S h u t t l e  payload.  The proposed c r a n e  w i l l  c o n s i d e r a b l y  
r educe  t h e  hand l ing  manpower requi rement  whi l e  improving s a f e t y  i n  hand l ing .  Th i s  added c a p a b i l i t y  w i l l  a l l o w  
t h e  i n t e g r a t i o n  and t e s t  o f  f l i g h t  hardware i n  t h e  same room, which p r e s e n t l y  must be i n t e g r a t e d  e l sewhere  and 
then  moved i n t o  t h i s  RFI room. Th i s  p r o j e c t  w i l l  s u p p o r t  t h e  i n t e g r a t i o n  o f  Gamma Ray Observatory  I n s t r u m e n t s  
( E G R E T ) ,  Cosmic Background Explorer  ( C O B E ) ,  Space Telescope  Ins t rument s  (ST) ,  and o t h e r  S h u t t l e  i n s t r u m e n t s .  

D. J e t  P r o p u l s i o n  Labora to ry  ( J P L ) .  ............................................................ 1,980,000 

1 .  Modi f i ca t ion  o f  E l e c t r o n i c s  Labora to ry  (189)  ............................................ 355 , 000 

These r e s o u r c e s  p rov ide  f o r  t h e  m o d i f i c a t i o n  o f  3,200 s q u a r e  f e e t  (297 s q u a r e  meters) o f  space  i n  t h e  
E l e c t r o n i c s  Labora to ry  (189)  f o r  advanced semiconductor  r e s e a r c h .  Th i s  work i n c l u d e s  t h e  m o d i f i c a t i o n  o f  1 ,360 
s q u a r e  feet  (126 square  meters) o f  l a b o r a t o r y  space  f o r  a c l e a n  room f a c i l i t y .  It a l s o  i n c l u d e s  i n s u l a t i o n ,  
a i r- c o n d i t i o n i n g ,  f i r e  p r o t e c t i o n ,  l i g h t i n g ,  and r e l a t e d  mechanical  and e l e c t r i c a l  work. The m o d i f i c a t i o n  o f  
t h e  E l e c t r o n i c s  Labora tory  (189)  is  r e q u i r e d  t o  r e l i e v e  crowded c o n d i t i o n s  and t o  p rov ide  l a b o r a t o r y  space  f o r  
a d d i t i o n a l  equipment f o r  advanced semiconductor  r e s e a r c h  a c t i v i t i e s .  Planned f u t u r e  programs i n  t h e  f a c i l i t y ,  
a s  now conf igured  , a r e  l i m i t e d  by t h e  a v a i l a b i l i t y  o f  l a b o r a t o r y  space  and i n a d e q u a t e  envi ronmenta l  c o n d i t i o n s .  

2. Modi f i ca t ion  of F a b r i c a t i o n  Shop (103)  .................................................. 230 , ooo 

These r e s o u r c e s  p rov ide  f o r  t h e  m o d i f i c a t i o n  o f  1,500 s q u a r e  f e e t  (139 square  meters) o f  shop space  
i n  t h e  F a b r i c a t i o n  Shop (103)  f o r  a c l e a n  room f a c i l i t y .  Work i n c l u d e s  p a r t i t i o n s ,  f l o o r i n g ,  c e i l i n g ,  l i g h t i n g ,  
i n s u l a t i o n ;  a 10-ton a i r- c o n d i t i o n i n g  sys tem,  f i r e  p r o t e c t i o n ,  and r e l a t e d  mechanical  and e l e c t r i c a l  
i n s t a l l a t i o n s .  Th i s  modi f i ca t ion  o f  t h e  F a b r i c a t i o n  Shop (103)  i s  r e q u i r e d  t o  p rov ide  a c l e a n ,  c o n t r o l l e d  
environment f o r  t h e  development of e tched f l e x i b l e  c a b l e s  f o r  use on s p a c e c r a f t  and i n s t r u m e n t s .  
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3 ,  M o d i f i c a t i o n s  of Heat ing ,  V e n t i l a t i n g ,  and Air- condi t ion ing  (HVAC) System, 
Systems Div i s ion  Office (126)........................................................... 355 , 000 

These r e s o u r c e s  p rov ide  for t h e  m o d i f i c a t i o n s  of t h e  HVAC i n  t h e  Systems Div i s ion  Office (126)  a t  JPL. 
Work i n c l u d e s  t h e  m o d i f i c a t i o n  of t h e  a i r  supp ly  sys tems and rep lacement  o f  one  c h i l l e r  u n i t .  
w i l l  be replaced and connected t o  t h e  JPL u t i l i t y  c o n t r o l  system ( U C S ) .  The HVAC system i n  t h e  Systems Div i s ion  
Office (126)  is ove r  20 y e a r s  o ld  and t h e  t empera tu re  c o n t r o l  and a i r  d i s t r i b u t i o n  a re  inadequa te  t o  p rov ide  
c o o l i n g  f o r  t h e  computers  and e l e c t r o n i c  equipment now i n s t a l l e d  i n  t h e  b u i l d i n g .  These m o d i f i c a t i o n s  t o  t h e  
HVAC system are  n e c e s s a r y  f o r  t h e  development o f  mi s s ion  o p e r a t i o n s  computer sys tems,  t o  r educe  main tenance ,  
and t o  lower energy  c o s t s .  

The c o n t r o l s  

4. Mod i f i ca t ion  of C e n t r a l  Engineer ing  Bu i ld ing  (180)...................................... 405 , 000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  m o d i f i c a t i o n  of 93,000 s q u a r e  fee t  (8 ,640  s q u a r e  meters) of space i n  the  
C e n t r a l  Engineer ing  Bui ld ing  (180)  a t  J P L  t o  improve l i f e  s a f e t y  c o n d i t i o n s .  Work i n c l u d e s  t h e  i n s t a l l a t i o n  
o f  a wet p i p e  s p r i n k l e r  system, f i r e  a l a r m s ,  and smoke d e t e c t o r s  t o  a t t a i n  an adequa te  l e v e l  of f i re  p r o t e c t i o n .  
Also inc luded  is t h e  e x t e n s i o n  o f  t h e  f i r e  s e r v i c e  main t o  Bu i ld ing  180 and t h e  connec t ion  of t h e  b u i l d i n g  
f i r e  d e t e c t i o n  system t o  t h e  main alarm c o n s o l e  i n  Bu i ld ing  281. This p r o j e c t  is a major e lement  i n  t h e  f i r e  
p r e v e n t i o n  and suppres s ion  program f o r  t h e  p r o t e c t i o n  of pe r sonne l  and h i g h  v a l u e  research equipment a t  JPL. 
Bu i ld ing  180 i s  a n ine- s to ry  steel-framed off ice b u i l d i n g  wi th  250 occupan t s  and a rep lacement  cost  o f  ove r  
$15 m i l l i o n .  The g l a s s- l i n e d  c o r r i d o r  e x i t  system i n  t h i s  b u i l d i n g  could  p r e s e n t  s e r i o u s  e x i t i n g  h a z a r d s  i f  
a f i r e  occu r red .  The i n s t a l l a t i o n  of an au toma t i c  f i re  s p r i n k l e r  system is t h e  most c o s t  e f f e c t i v e  method of 
p r o v i d i n g  minimum f i r e  s a f e t y .  

5. Mod i f i ca t ion  of Materials Research Labora to ry  (158).................. ................... 235 , 000 

These r e s o u r c e s  p rov ide  f o r  t h e  m o d i f i c a t i o n  of l a b o r a t o r y  space  i n  t h e  Materials Research Labora to ry  
(158)  for t h e  development o f  custom hybr id  m i c r o c i r c u i t s .  Th i s  work i n c l u d e s  t h e  m o d i f i c a t i o n  of 1,000 s q u a r e  
feet  ( 9 2  s q u a r e  meters) t o  p rov ide  a c l e a n  room environment .  Inc luded  are m o d i f i c a t i o n s  t o  t h e  l i g h t i n g ,  a i r-  
c o n d i t i o n i n g ,  and mechanical  and e l ec t r i ca l  sys tems.  These m o d i f i c a t i o n s  are  n e c e s s a r y  t o  p rov ide  c o n t r o l l e d  
s p a c e  f o r  t h e  expanded l a b o r a t o r y  o p e r a t i o n s  i n  t h e  development ,  f a b r i c a t i o n ,  and t e s t i n g  of f l i g h t  hyb r id  
m i c r o c i r c u i t s .  

............................................. 6. Mod i f i ca t ion  of 2.4 kV Electr ical  System... 400 , 000 

These r e s o u r c e s  p rov ide  for t h e  m o d i f i c a t i o n  o f t h e  2.4 kV pr imary  e l e c t r i c a l  power d i s t r i b u t i o n  supp ly  
for 17 b u i l d i n g s  and conve r s ion  t o  t h e  16.5 kV pr imary  system. Work i n c l u d e s  t h e  rep lacement  o f  Transformer 
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Bank Numbers 19 and 25 and a s s o c i a t e d  cables w i t h  a new bank nea r  Bui ld ing  80. Also inc luded  is  t h e  re la ted 
s i t e  work and e l ec t r i ca l  d i s t r i b u t i o n  equipment .  The 2.4 kV e l ec t r i ca l  power system is ove r  30 y e a r s  o l d ,  
deter iorated,  and inadequa te  t o  supp ly  t h e  b u i l d i n g  power r equ i r emen t s .  The m o d i f i c a t i o n  o f  t h e  2.4 kV 
e lec t r ica l  system is u r g e n t l y  needed t o  p rov ide  a r e l i ab l e  system f o r  t h e  con t inuous  o p e r a t i o n  of t h e s e  
b u i l d i n g s .  

E.  Johnson Space Cen te r  (JSC)....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,200,000 

1. Mod i f i ca t ion  o f  t h e  C e n t r a l  Computing F a c i l i t y  (12)..................................... 150 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e l o c a t i o n  of t h e  JSC c e n t r a l  word p roces s ing  computer sys tem,  i n c l u d i n g  
mass s t o r a g e  * communications , i n p u t / o u t p u t ,  and t a p e  equipment.  This computer system has been t e m p o r a r i l y  
l o c a t e d  i n  Bu i ld ing  32A t o  accommodate h i g h e r  p r i o r i t y  a c t i v i t i e s  i n  Bu i ld ing  12. The ongoing rep lacement  o f  
t h e  Univac 1100 series computers  i n  Bui ld ing  12  w i t h  smaller b u t  h i g h e r  c a p a c i t y  equipment w i l l  free s u f f i c i e n t  
space  t o  pe rmi t  r e t u r n  o f  t h e  c e n t r a l  word p roces s ing  system t o  h i l d i n g  12. In a d d i t i o n ,  s u r p l u s  IBM 4341 
equipment has  been acqu i r ed  which w i l l  allow t h i s  system t o  t a k e  advantage  of more economical  and newer d a t a  
communications sys tems and t h e r e b y  i n c r e a s e  computing c a p a b i l i t i e s .  T h i s  p r o j e c t  i n c l u d e s  r e d i s t r i b u t i o n  of 
a i r- c o n d i t i o n i n g ;  d i s c o n n e c t i o n ,  r e l o c a t i o n ,  and r e i n s t a l l a t i o n  of e x i s t i n g  computer u n i t s ;  c o n s t r u c t i o n  o f  
f i r e  w a l l ,  f i r e  d e t e c t i o n  and suppres s ion  sys tem,  and o t h e r  s a f e t y  a u x i l i a r i e s ;  and removal o f  d e a c t i v a t e d  
power cables and i n s t a l l a t i o n  o f  da t a  bus  c a b l e s  t o  v a r i o u s  b u i l d i n g s .  

2. Mod i f i ca t ion  t o  Various F a c i l i t i e s  for S a f e t y  Compliance.. .............................. 250 , 000 

T h i s  p r o j e c t  p rov ides  for t h e  m o d i f i c a t i o n  of v a r i o u s  f a c i l i t i e s  a t  JSC t o  comply w i t h  Occupat iona l  
S a f e t y  and Health Admin i s t r a t i on  (OSHA)  s t a n d a r d s .  This work w i l l  e l i m i n a t e  major d e f i c i e n c i e s  t h a t  a r e  
i t emized  i n  an OSHA compliance su rvey  and i n c l u d e  c l o s i n g  i n  open s ta i rcases  w i t h  f i r e  wal ls  and f i r e  d o o r s  
f o r  f i re  p r o t e c t i o n  and a d d i t i o n a l  emergency exits .  This p r o j e c t  w i l l  a l s o  p rov ide  sound c o n t r o l  s h e l t e r s  i n  
shop  and i n d u s t r i a l  f a c i l i t i e s  where e x c e s s i v e  equipment n o i s e  is expe r i enced  and charcoal f i l t e r s  i n  c l e a n  
room a i r- c o n d i t i o n i n g  sys tems t o  f i l t e r  o u t  a i r- borne  f l o u r o c a r b o n s  released by c l e a n i n g  a g e n t s .  

3. Mod i f i ca t ion  o f  Electrical Power System (7)  ............................................. 495 , 000 

This  p r o j e c t  p rov ides  f o r  t h e  i n s t a l l a t i o n  o f  one 1,500 kVA t r a n s f o r m e r ,  one 85 kVA emergency power 
g e n e r a t o r ,  and 3.5 kVA of u n i n t e r r u p t i b l e  b a t t e r y  power i n  Bui ld ing  7 .  It a l s o  i n c l u d e s  r e p l a c i n g ,  combining,  
and r e d i s t r i b u t i n g  t h e  e x i s t i n g  feeder c i r c u i t s  t o  v a r i o u s  l a b o r a t o r i e s  i n  t h e  b u i l d i n g  and r e l o c a t i n g  e x i s t i n g  
ba t te r ies  for u n i n t e r r u p t i b l e  power from i n s i d e  t h e  b u i l d i n g  t o  the  equipment room on t h e  eas t  s i d e  o f  t h e  
b u i l d i n g .  These m o d i f i c a t i o n s  are n e c e s s a r y  t o  p rov ide  for long  d u r a t i o n  space  m i s s i o n s  be ing  planned for t h e  
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e a r l y  1990 's  which w i l l  r e q u i r e  r e g e n e r a t i v e  envi ronmenta l  c o n t r o l  system ( E C S )  t e s t i n g  i n  t h e  mid-1980's. 
Many o f  these m i s s i o n s  a r e  h i g h  power consuming and long time d u r a t i o n  a c t i v i t i e s  t h a t  w i l l  i n c r e a s e  t h e  
Bu i ld ing  7 ave rage  load  t o  1,400 kVA. Without t h e  Bui ld ing 7 power i n c r e a s e ,  there  w i l l  be s e v e r e  l i m i t a t i o n s  
t o  both  S h u t t l e  e x t r a v e h i c u l a r  maneuvering u n i t  crew t r a i n i n g  and advanced ECS tes ts .  Also,  t h e  p o t e n t i a l  
w i l l  ex i s t  f o r  damaging e l e c t r i c a l  systems by o p e r a t i n g  them c o n t i n u a l l y  a t  o r  n e a r  f u l l  l oad  c o n d i t i o n s .  Th i s  
p r o j e c t  w i l l  a l s o  enhance t h e  s a f e t y  of the  b u i l d i n g  by r e l o c a t i n g  l a r g e  q u a n t i t i e s  o f  b a t t e r i e s  from i n s i d e  
Bu i ld ing  7 t o  t h e  equipment room on t h e  e a s t  s i d e  o f  the  b u i l d i n g .  

225 , 000 4. Modi f i ca t ions  t o  Domestic Water System .................................................. 
T h i s  p r o j e c t  is t h e  f i n a l  phase o f  a 2-year program f o r  m o d i f i c a t i o n s  t o  p o r t i o n s  o f  t h e  JSC water  

system. The work i n  t h i s  phase i n c l u d e s  replacement  o f  approx ima te ly  30 s h u t o f f  v a l v e s ,  10 f i r e  h y d r a n t s ,  
i n s t a l l a t i o n  o f  8 water  meters and a c h l o r i n a t o r  f o r  t h e  domest ic  water  sys tem.  Two meters a r e  r e q u i r e d  t o  
moni tor  t h e  water  d i s t r i b u t i o n  e i t he r  from Clear  Lake C i t y  t o  JSC, o r  v i c e  v e r s a ,  t o  e s t a b l i s h  r e g u l a r  c i t y  
water  b i l l i n g s .  Four meters a r e  r e q u i r e d  t o  monitor  performance o f  t h e  c e n t r a l  c o o l i n g  system by measuring 
water  consumption i n  t h e  c o o l i n g  tower c e l l s  a t  Bui ld ing 24. The remaining two meters monitor  water  d i s t r i b u t i o n  
from t h e  ground water  s t o r a g e  t a n k  t o  major p o r t i o n s  o f  t h e  s i t e .  Th i s  p r o j e c t  w i l l  p rov ide  a more r e l i a b l e  
s u p p l y  o f  water  f o r  JSC and improve performance moni to r ing  o f  t h e  c e n t r a l  c o o l i n g  system. 

5. Modi f i ca t ion  o f  S i t e  1 F a c i l i t i e s ,  Air Force P l a n t  42, Palmdale,  Cal i fornia . . . . . . . . . . . . .  305 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  m o d i f i c a t i o n  and r e h a b i l i t a t i o n  of v a r i o u s  b u i l d i n g s  and sys tems t h a t  
a r e  a p a r t  o f  N A S A ' s  f i n a l  assembly and checkout  f a c i l i t i e s  f o r  t h e  Orbiter l o c a t e d  a t  S i t e  1 ,  A i r  Force P l a n t  
42, Palmdale,  C a l i f o r n i a .  The work i n  t h i s  p r o j e c t  is  r e q u i r e d  t o  s u p p o r t  i n c r e a s e d  manufactur ing  a c t i v i t y  
i n  t h e  f a c i l i t y  and i n c l u d e s  t h e  r e h a b i l i t a t i o n  of a f r e i g h t  e l e v a t o r ;  i n s t a l l a t i o n  o f  a water f i l t r a t i o n  
sys tem t o  p reven t  contaminat ion  o f  domest ic  and i n d u s t r i a l  water sys tems ;  i n s t a l l a t i o n  o f  a water  t r e a t m e n t  
sys tem and blowdown c a p a b i l i t y  f o r  b o i l e r s  i n  Bui ld ing 294 t o  p reven t  m i n e r a l  bu i ldup  i n  t h e  steam b o i l e r  
equipment ;  e x t e n s i o n  o f  t h e  e x i s t i n g  emergency power s e r v i c e  t o  Bu i ld ing  294 c o o l i n g  tower f a n  and pump motors  
t o  p rov ide  more r e l i a b i l i t y ;  c o n s t r u c t i o n  of a p a i n t  f a c i l i t y  t o  p rov ide  a weather  p r o t e c t e d  environment f o r  
p a i n t i n g  l a r g e  a s s e m b l i e s  , t o o l i n g  , m a t e r i a l  hand l ing  equipment , etc .  ; r e h a b i l i t a t i o n  o f  two b o i l e r s  i n  Bu i ld ing  
294 t o  r e p l a c e  damaged and d e t e r i o r a t e d  f i r e b r i c k  l i n i n g s  and b o i l e r  t u b e s ;  and r e h a b i l i t a t i o n  o f  b r i d g e  c r a n e s  
i n  Bu i ld ing  294 t o  comply wi th  OSHA r e g u l a t i o n s .  

6. R e h a b i l i t a t i o n  o f  F l i g h t  Opera t ions  Support  F a c i l i t i e s ,  E l l i n g t o n  A i r  Force Base........ 475,000 

T h i s  p r o j e c t  p rov ides  f o r  r e h a b i l i t a t i o n  o f  N A S A ' s  a i r c r a f t  o p e r a t i o n s  suppor t  f a c i l i t i e s  a t  E l l i n g t o n  
A i r  Force Base and c o n s i s t s  o f  r e h a b i l i t a t i o n  o f  a i r c r a f t  mooring ap rons  and a i r c r a f t  eng ine  t e s t  f a c i l i t i e s  
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o r i g i n a l l y  c o n s t r u c t e d  1942. 
o f  t h e  base  m a t e r i a l .  S p a l l i n g  of t h e  apron c o n c r e t e  where c r a c k s  have occur red  and movement o f  a i r c r a f t  
a c r o s s  t h e s e  a r e a s  a r e  f a c t o r s  which resu l t  i n  e x c e s s i v e  wear and c o s t l y  maintenance  on t h e  a i r c r a f t .  
R e h a b i l i t a t i o n  o f  a i r c r a f t  eng ine  t e s t  f a c i l i t i e s  is r e q u i r e d  because  t h e  c o n t r o l  f a c i l i t i e s  a r e  o l d  and have 
d e t e r i o r a t e d  wi th  con t inuous  usage i n  a humid and s a l t / c h e m i c a l  atmosphere.  The p r o j e c t  i n c l u d e s  r e p l a c i n g  
approx ima te ly  2,000 s q u a r e  y a r d s  (1 ,672  s q u a r e  meters) o f  c o n c r e t e  s l a b s  i n c l u d i n g  base  m a t e r i a l  and j o i n t  
s e a l a n t ,  and s e a l i n g  1,000 l i n e a r  feet  (305 meters) o f  c o n c r e t e  s l a b  c r a c k s .  The r e h a b i l i t a t i o n  o f  a i r c r a f t  
eng ine  t e s t  f a c i l i t i e s  c o n s i s t s  of p rov id ing  approx ima te ly  3,000 l inear  feet (914  meters) o f  e l e c t r i c a l  
power l ine  , w a t e r l i n e ,  and underground t e l ephone  c a b l e ;  f l o o d  l i g h t i n g ;  emergency shower ; and c o n t r o l  c a b l e  i n  
overhead c o n d u i t  from t h e  a i r c r a f t  eng ine  t e s t  s t a n d  t o  c o n t r o l  room t o  f u e l  boos t  pumps, and t h e  i n s t r u m e n t a t i o n  
b u i l d i n g .  These tes t  f a c i l i t i e s  suppor t  NASA's S h u t t l e  T r a n s p o r t a t i o n  System t r a i n i n g  and t h e  in- house T-38 
eng ine  r e b u i l d  program which s a v e s  NASA approx ima te ly  $1,000,000 y e a r l y .  

The a i r c r a f t  mooring ap rons  have cracked and s e t t l ed  i n  many p l a c e s  due t o  f a i l u r e  

7. M o d i f i c a t i o n s  o f  A l t i t u d e  S imula t ion  System, Test Stand 401, White Sands Test F a c i l i t y . .  300 , ooo 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  m o d i f i c a t i o n s  t o  t h e  A l t i t u d e  S imula t ion  System a t  Test Stand 401 t o  
improve t h e  e f f i c i e n c y  o f  t h e  e x i s t i n g  steam e j e c t o r  system. The m o d i f i c a t i o n s  w i l l  s a v e  p r o p e l l a n t s ,  pe rmi t  
g r e a t l y  improved tes t  schedu le  r e s p o n s i v e n e s s ,  i n c r e a s e  r e l i a b i l i t y ,  and p rov ide  more f l e x i b l e  t e s t  c a p a b i l i t y  
f o r  c o n t i n u i n g  S h u t t l e  r e a c t i o n  c o n t r o l  system engine  t e s t i n g ,  S h u t t l e  enhancement, and technoldgy development 
programs. The work c o n s i s t s  o f  removing t h e  e x i s t i n g  9- foot  (2.74 meter) e j e c t o r  sys tem and t h e  converging 
and t h r o a t  s e c t i o n s  and r e p l a c i n g  them wi th  5-1/2 f o o t  (1.68 meter) d iamete r  s e c t i o n s  and s m a l l e r  s team n o z z l e s .  
Th i s  m o d i f i c a t i o n  w i l l  a l l o w  f o r  a r e d u c t i o n  o f  two steam g e n e r a t o r  modules from t h e  p r e s e n t  three-module 
o p e r a t i o n ,  e f f e c t i n g  a minimum s a v i n g s  o f  130,000 pounds per  hour (58 ,983  k i log rams /hour )  o f  steam g e n e r a t i o n .  

F. Kennedy Space Center  (KSC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,455,000 

1. Modi f i ca t ion  t o  Launch Complex 3 9  Pad A f o r  OTV L igh t ing  System ......................... 41 0,000 

T h i s  p r o j e c t  r e p l a c e s  p o r t a b l e  Xenon l i g h t s  w i t h  s tadium t y p e  a r e a  l i g h t i n g  c o n s i s t i n g  o f  f i ve  pole-  
The e x i s t i n g  Opera t iona l  T e l e v i s i o n  (OTV)  l i g h t i n g  s y s t e n  mounted l i g h t  banks l o c a t e d  around t h e  Pad apron.  

i s  extremely o l d ,  c o s t l y  t o  ma in ta in  and o p e r a t e ,  and exceeds  c u r r e n t  l i g h t i n g  requ i rement s .  New low l i g h t  
s e n s i t i v e  OTV cameras r e q u i r i n g  80 p e r c e n t  less l i g h t  have been i n s t a l l e d  on t h e  pad. The l i g h t s  i n s t a l l e d  
wi th  t h e s e  r e s o u r c e s  w i l l  be i d e n t i c a l  wi th  sodium vapor a r e a  l i g h t i n g  used elsewhere a t  Pad A,  t h u s  reducin6 
r e p a i r  p a r t s  and bulb  s t o c k  requ i remen t s .  Payback on t h e  upgraded system is 2 y e a r s .  
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2. M o d i f i c a t i o n s  t o  Launch Complex 39 Pads A and B L igh t ing  for Energy Conservat ion. . . . . . . .  435,000 

T h i s  p r o j e c t  p rov ides  rep lacement  of 300-watt i ncandescen t  lamps having  an ave rage  l i f e  expec tancy  o f  
750 h o u r s  w i th  70-watt h i g h  p r e s s u r e  sodium lamps having  an ave rage  l i f e  of 22,000 hour s .  The c u r r e n t  
i ncandescen t  lamps r e q u i r e  changeout  app rox ima te ly  t h r e e  times a year  and r e q u i r e s  d i sa s sembly  o f  t h e  f i x t u r e s  
f o r  bu lb  rep lacement .  Annual s a v i n g s ,  comprised o f  bo th  ene rgy  and l a b o r  e l emen t s ,  approximate $202,000 f o r  
a s imp le  payback of 2.7 y e a r s .  Switch gea r  w i l l  be  i nc luded  t o  i s o l a t e  indoor /outdoor  c i r c u i t s .  

3. R e h a b i l i t a t i o n  and Mod i f i ca t ion  o f  Launch Complex 39 Pad A Perimeter Fence.............. 260,000 

T h i s  p r o j e c t  r e p l a c e s  app rox ima te ly  210,000 fee t  (64 ,008  meters) o f  t h e  Launch Complex (LC- 39) Pad A 
p e r i m e t e r  f ence  which h a s  d e t e r i o r a t e d  due t o  age  and t h e  l aunch  environment  ( a c i d i c  d e p o s i t i o n )  t o  a p o i n t  
beyond maintenance and r e p a i r .  The 7-foot (2.1 meter) h igh  f e n c e  w i l l  be replaced- in- kind wi th  double- dipped 
ga lvan ized  8-foot (2 .4  meter) f e n c i n g  f a b r i c ,  and p o s t s  topped wi th  r ibbon- wire c o n c e r t i n a .  Work is r e q u i r e d  
t o  ma in t a in  s e c u r i t y  p r o v i s i o n s  t o  p r o t e c t  t h e  STS v e h i c l e  and l aunch  f a c i l i t i e s .  A subsequent  p r o j e c t  t o  
i n s t a l l  a second perimeter f ence  wi th  man-trapped g a t e s  and an t i- pe r sonne l  remote s e n s o r s  w i l l  be needed t o  
s a t i s f y  Nat iona l  Resource P r o t e c t i o n  (NRP)  r equ i r emen t s .  

4. R e h a b i l i t a t i o n  o f  C e n t r a l  Supply Warehouse Roof............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,000 

T h i s  p r o j e c t  p rov ides  r e h a b i l i t a t i o n  o f  app rox ima te ly  74,000 s q u a r e  feet (6 ,875  s q u a r e  meters) o f  me ta l  
r o o f  on t h e  Cen t r a l  Supply Bui ld ing  by use  o f  a plywood and s h i n g l e  overlayment .  A r e c e n t  i n s p e c t i o n  t o  
de t e rmine  why numerous l e a k s  ex is t  i n  s p i t e  of r epea t ed  maintenance r evea l ed  t h e  r o o f i n g  metal t o  be  
i n s u f f i c i e n t l y  r i g i d ,  t h u s  l oosen ing  f a s t e n i n g  d e v i c e s  a s  t h e  metal f l e x e d  due t o  weather  v a r i a t i o n s .  
M o d i f i c a t i o n s  and r e p a i r  of a l l  a p p l i c a b l e  appur t enances  w i l l  be  made a s  r e q u i r e d .  

G. Langley Research Center  (LaRC). . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,495,000 

1. Mod i f i ca t ions  t o  0 .3  Meter Transonic  Cryogenic Tunnel (1242)............................ 475 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  rep lacement  o f  t h e  e x i s t i n g  d i f f u s e r  s e c t i o n  and n i t r o g e n  in ject ion 
s e c t i o n  of t h e  0.3 Meter Transonic  Cryogenic Tunnel.  The e x i s t i n g  d i f f u s e r  does n o t  have s u f f i c i e n t  f l ow  
q u a l i t y  t o  s u p p o r t  developmental  work i n  minimizing wall i n t e r f e r e n c e  and t h e  a i r f o i l  r e s e a r c h  program. The 
m o d i f i c a t i o n s  t o  t h e  n i t r o g e n  i n j e c t i o n  s e c t i o n  w i l l  r educe  boundary l a y e r  s e p a r a t i o n  i n  t h e  d i f f u s e r .  As a 
r e s u l t  of t h e s e  m o d i f i c a t i o n s ,  t h e  t u n n e l  w i l l  be  extended app rox ima te ly  12 f ee t  ( 4  meters), which r e q u i r e s  
t h e  r e l o c a t i o n  of t h e  d r i v e  system. Flow q u a l i t y  measurements i n  t h e  f a c i l i t y  have i n d i c a t e d  t h a t  t h e  s h o r t  
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t r a n s i t i o n- d i f f u s e r  s e c t i o n  of  t h e  t u n n e l  is  t h e  major s o u r c e  o f  f low u n s t e a d i n e s s  which c a u s e s  f low s e m r a t i o n  
i n  t h i s  s e c t i o n .  

2. R e h a b i l i t a t i o n  o f  C i r c u i t  Breaker s ,  S t r a t t o n  Road Substat ion. . . . . . . . . . . . . . . . . . . . . . . . . . . .  330 t 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  c i rcui t  b r e a k e r s  a t  t h e  S t r a t t o n  Road S u b s t a t i o n .  
E x i s t i n g  c i r c u i t  b r e a k e r s  numbers 1020 and 1025 have an i n t e r r u p t i n g  c a p a c i t y  r a t i n g  o f  o n l y  3,500 megavolt  
amperes ( M V A ) .  P resen t  a v a i l a b l e  f a u l t  l e v e l s  a r e  approaching and may exceed t h i s  l e v e l  due t o  new f a c i l i t i e s  
be ing  brought  on l i n e .  Th i s  p r o j e c t  w i l l  p rov ide  f o r  t h e  i n s t a l l a t i o n  o f  c i r cu i t  b r e a k e r s  r a t e d  a t  10,000 MVA 
t o  a s s u r e  long  term r e l i a b i l i t y .  A f a i l u r e  i n  e i t h e r  c i r c u i t  b r e a k e r  cou ld  r e su l t  i n  e x t e n s i v e  damage t o  t h e  
e n t i r e  s u b s t a t i o n  a r e a  and a p o s s i b l e  t o t a l  l o s s  o f  power t o  L a R C .  

3. R e h a b i l i t a t i o n  o f  E l e c t r o n i c  M a t e r i a l s  Labora to ry  (1283). . . . . . . . . .  ...................... 485 , 000 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  o f  approx ima te ly  11,000 s q u a r e  feet  (1 ,020  s q u a r e  meters) 
o f  shop and l a b o r a t o r y  space  wi th in  t h e  E l e c t r o n i c  M a t e r i a l s  Labora tory .  The work i n c l u d e s  r e p a i r s  t o  t h e  
r o o f ,  e x t e r i o r  w a l l s ,  windows and d o o r s ,  improvement o f  t h e  h e a t i n g  , v e n t i l a t i n g  , and a i r- c o n d i t i o n i n g  sys tems ,  
l i g h t i n g ,  and power system. I n  a d d i t i o n ,  r o t t i n g  wood w a l l s  and a c e i l i n g  p r e s e n t l y  e n c l o s i n g  900 s q u a r e  f e e t  
(840 s q u a r e  meters) o f  l a b o r a t o r y  a r e a  w i l l  be demolished and w i l l  be r e p l a c e d  wi th  masonry w a l l s  and a b u i l t -  
up r o o f  t o  p rov ide  approx imate ly  1,600 s q u a r e  feet (149 square  meters) of a d d i t i o n a l  space .  Th i s  work is 
n e c e s s a r y  due t o  t h e  d e t e r i o r a t i o n  o f  t h e  f a c i l i t y  s i n c e  i t s  o r i g i n a l  occupancy i n  1958. Th i s  r e h a b i l i t a t i o n  
w i l l  reduce  maintenance ,  i n c r e a s e  e f f i c i e n c y ,  and i n c r e a s e  space  u t i l i z a t i o n  f o r  t h e  Phys ica l  and O p t i c a l  
E l e c t r o n i c s  Research L a b o r a t o r i e s .  

............................................. 4. M o d i f i c a t i o n s  t o  Steam Supply System (1267) 380 , 000 

T h i s  p r o j e c t  w i l l  p rov ide  an i n c r e a s e  i n  t h e  steam c a p a c i t y  t o  t h e  steam e j e c t o r s  i n  h i l d i n g  1267. 
The i n c r e a s e d  steam c a p a c i t y  w i l l  e n a b l e  a l l  o f  t h e  steam e j e c t o r s  t o  be ope ra ted  t o  extend t h e  con t inuous  
o p e r a t i o n  envelope o f  t h e  arc- heated  f a c i l i t i e s  t o  cover  d e s i r e d  the rmal  p r o t e c t i o n  r e s e a r c h .  Th i s  is  t o  be  
accomplished by i n c r e a s i n g  t h e  steam supp ly  p i p i n g  from a 4- inch (10 centimeter) t o  an 8- inch ( 2 0  c e n t i m e t e r )  
l i n e  and p rov id ing  a new p r e s s u r e  r educ ing  v a l v e .  The steam l i n e  t o  be r e p l a c e d  e x t e n d s  from Bui ld ing  1247 
t o  Bu i ld ing  1267. 

5. Modi f i ca t ions  f o r  a Wide Angle Visual  Environment Simula tor  (1220) .  ..................... 390 9 000 

T h i s  p r o j e c t  w i l l  p rov ide  f o r  an env i ronmenta l ly- con t ro l l ed  e n c l o s u r e  t o t a l i n g  approx ima te ly  2,000 
s q u a r e  feet (185 s q u a r e  meters) i n  Bui ld ing 1220 f o r  a computer- generated image subsystem and a wide a n g l e  
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mul t iv i ewer  d i s p l a y  subsystem. 
v e n t i l a t i n g ,  and a i r- c o n d i t i o n i n g  systems.  These m o d i f i c a t i o n s  a r e  n e c e s s a r y  t o  suppor t  s t u d i e s  of t e r m i n a l  
area and ground hand l ing  c h a r a c t e r i s t i c s  of a i r c r a f t  i n  t h e  l a n d i n g  environment .  The Wide Angle Visua l  
Environment S imula tor  f a c i l i t y  w i l l  p rov ide  v i s u a l  s i m u l a t i o n  t h a t  w i l l  a l l o w  fu l l- c rew involvement  i n  t h e  
s t u d y  of advanced t e c h n o l o g i e s  f o r  f u t u r e  a i r c r a f t .  

Also inc luded  a r e  m o d i f i c a t i o n s  t o  t h e  mechanica l ,  e l ec t r i ca l ,  and h e a t i n g ,  

6. R e h a b i l i t a t i o n  of Vertical Spin Tunnel (645)............................................ 435 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  Vertical Spin Tunnel t o  improve i t s  p r o d u c t i v i t y ,  
e f f i c i e n c y ,  and s a f e t y  of o p e r a t i o n .  Th i s  work i n c l u d e s  c l e a n i n g  and t r e a t i n g  of t h e  e x t e r n a l  s tee l  s t r u c t u r e ,  
rep lacement  of t h e  r o o f ,  and c l e a n i n g ,  r e p a i r i n g ,  and c o a t i n g  o f t h e  i n t e r n a l  s t r uc tu r a l  members. An a d d i t i o n a l  
e n t r a n c e  w i l l  be i n s t a l l e d  a t  t h e  ground l e v e l .  A f o u r- s t o r y  e l e v a t o r  w i l l  be i n s t a l l e d  i n  t h e  e x i s t i n g  s h a f t  
i n  Bui ld ing  645A. New s c r e e n s  w i l l  be i n s t a l l e d  and t h e  f l ow c o n t r o l  honeycombs w i l l  be  r e h a b i l i t a t e d  t o  
improve t h e  l a t e r a l  and v e r t i c a l  v e l o c i t y  g r a d i e n t s  i n  t h e  tes t  s e c t i o n .  T h i s  t u n n e l  is t h e  o n l y  o p e r a t i o n a l  
s p i n  t u n n e l  i n  t h e  United Sta tes .  Th i s  work is n e c e s s a r y  t o  s u p p o r t  c r i t i c a l  r e s e a r c h  r e g a r d i n g  sp inn ing  and 
s p i n  r e c o v e r y  f o r  a i r c r a f t .  This  f a c i l i t y ,  b u i l t  i n  1941, i s  i n  need of upgrading  t o  i n s u r e  i t s  cont inued  
o p e r a t i o n .  

H. Lewis Research Center  ( L e R C ) . . .  ............................................................. 3,145,000 

1. M o d i f i c a t i o n s  for F i r e  P r o t e c t i o n  Systems,  Various Bu i ld ings  ............................ 200 , 000 

These r e s o u r c e s  p rov ide  f o r  mod i f i ca tons  t o  t h r e e  b u i l d i n g s  for i n s t a l l a t i o n  of smoke d e t e c t i o n  systems.  
The sys tems w i l l  be i n s t a l l e d  i n  t h e  Admin i s t r a t i on  Bui ld ing  3, Development Engineer ing  Bui ld ing  500, and t h e  
Development Engineer ing  Bui ld ing  Annex , Bui ld ing  501. The work i n c l u d e s  i n s t a l l a t i o n  o f  d e t e c t o r  heads ,  
a s s o c i a t e d  c o n t r o l  , t r a n s m i t t e r  and d i s p l a y  p a n e l s ,  and emergency power backup t o g e t h e r  w i th  n e c e s s a r y  c o n d u i t  
and wire. Alarm s i g n a l s  w i l l  be connected t o  t h e  c e n t r a l  s t a t i o n  p r o t e c t i v e  s i g n a l i n g  system t o  a l e r t  t h e  
LeRC f i r e  s t a t i o n .  The i n s t a l l a t i o n  of  smoke d e t e c t i o n  sys tems i n  t h e s e  b u i l d i n g s  w i l l  p rov ide  e a r l y  warning 
o f  f i r es  i n  t h e  i n c i p i e n t  s t a g e s  t h e r e b y  enhancing l i f e  s a f e t y  and r educ ing  f i r e  and smoke damage. 

2. Mod i f i ca t ion  o f  Mechanical Systems, Research Ana lys i s  Center  (142)...................... 420, r30 

T h i s  p r o j e c t  p rov ides  f o r  t h e  m o d i f i c a t i o n  o f  t h e  mechanical  sys tems i n  t h e  Research Ana lys i s  Cen te r ,  
Bu i ld ing  142. The work w i l l  i n c r e a s e  t h e  mechanical  c o o l i n g  system from 300 t o n s  t o  500 t o n s .  The e x i s t i n g  
p i p i n g  system w i l l  be modified t o  i n c r e a s e  i t s  c a p a c i t y  from 350 g a l l o n s  p e r  minute  (1 ,324  l i t e r s  pe r  minute)  
t o  800 g a l l o n s  pe r  minute (3 ,028  l i t e r s  pe r  minute)  i n  t h e  Opera t ions  Room 160. The mechanical  sys tems i n  t h e  
Research Ana lys i s  Center  p r e s e n t l y  has t h e  c a p a c i t y  t o  p rov ide  200 t o n s  o f  c o o l i n g  f o r  t h e  computer equipment 
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area and 100 t o n s  o f  c o o l i n g  f o r  the of f ice  area.  With t h e  a d d i t i o n  o f  t h e  Class V I  computer sys tem i n  FY 
1982, t h e  p r e s e n t  c a p a c i t y  of t h e  c o o l i n g  sys tem w i l l  be f u l l y  u t i l i z e d .  LeRC' s  p r o j e c t e d  requi rement  f o r  
a d d i t i o n a l  computers  and o t h e r  equipment ,  t h rough  1988, i n d i c a t e d  a d d i t i o n a l  c o o l i n g  w i l l  be needed. This 
p r o j e c t  for a d d i t i o n a l  mechanical  c o o l i n g  w i l l  a l l o w  f u l l e r  u t i l i z a t i o n  of t h e  b u i l d i n g  space. 

3. Mod i f i ca t ion  of Vacuum Tank 5 i n  t h e  Electric Propuls ion  Labora to ry  (301)  ............... 480 , 000 

T h i s  p r o j e c t  p r o v i d e s  for t h e  m o d i f i c a t i o n  o f  Vacuum Tank 5 i n  t h e  Electric Propuls ion  Labora to ry ,  
Bu i ld ing  301. The vacuum pumping c a p a c i t y  w i l l  be i nc reased  t o  accommodate t h e  t e s t i n g  of advanced g a s  t h r u s t e r s  
by  t h e  i n s t a l l a t i n g  a f r eon- sh ie lded ,  l i q u i d  n i t r o g e n ,  helium-coolsd cryopumping system w i t h  n e c e s s a r y  s u p p o r t  
equipment.  A new heat  exchanger  and a d i f f u s e r  d u c t  w i l l  a l s o  be provided t o  a b s o r b / d i s s i p a t e  t h r u s t e r  exhaus t .  
Fu tu re  S h u t t l e  m i s s i o n s  w i l l  i n v o l v e  space  sys tems o f  l a r g e  s i z e  and low t o t a l  weight .  These s t r u c t u r e s  canno t  
w i th s t and  r a p i d  a c c e l e r a t i o n s  when o p e r a t i n g  a s  free bod ie s  i n  e a r t h  o r b i t ,  and advanced g a s  t h r u s t e r s  must 
be deve loped .  In order t o  have such t h r u s t e r s  a v a i l a b l e  t o  meet t h e  needs  o f  f u t u r e  S h u t t l e  pay loads ,  these 
f a c i l i t y  m o d i f i c a t i o n s  must s t a r t  i n  FY 1984. 
hydrogen,  o r  ammonia which have h igh  vapor p r e s s u r e s ,  and are much h a r d e r  t o  evacua te  t h a n  o t h e r  g a s e s .  
Therefore, a helium-cooled c ryopanel  and d i f f u s e r  d u c t  pumping system w i l l  be added t o  t h e  e x i s t i n g  pumping 
system t o  hand le  t h e  i n c r e a s e d  pumping l o a d .  

These t h r u s t e r s  u se  i n e r t  gas p r o p e l l a n t s  such  a s  a rgon ,  xenon, 

4. R e h a b i l i t a t i o n  and Mod i f i ca t ion  o f  Main C a f e t e r i a  Kitchen (15).......................... 460 , 000 

T h i s  p r o j e c t  p rov ides  for t h e  m o d i f i c a t i o n  o f  approximate ly  4,800 s q u a r e  feet  (446  s q u a r e  meters) of 
s p a c e  i n  t h e  main c a f e t e r i a  k i t c h e n  i n  t h e  Ut i l i t i e s  Bui ld ing  15. The work i n c l u d e s  demol i t i on  and removal 
of e x i s t i n g  w a l l  p a r t i t i o n s  and mechanical  sys tems,  and t h e  i n s t a l l a t i o n  o f  new wal ls ,  c e i l i n g s ,  f l o o r  c o v e r i n g ,  
c o o l e r s / f r e e z e r s  , cooking equipment , and a s s o c i a t e d  m e c h a n i c a l / e l e c t r i c a l  s e r v i c e s .  The main cafeter ia  i s  t h e  
major  food p r e p a r a t i o n  and food s t o r a g e  a r e a  f o r  t h e  three cafe te r ias  a t  LeRC. The k i t c h e n  equipment i s  o l d  
and s e v e r e l y  limits e f f i c i e n t  p r e p a r a t i o n  of food.  The m o d i f i c a t i o n s  proposed w i l l  p rov ide  f o r  improved food 
s t o r a g e ,  p r e p a r a t i o n ,  and cooking f a c i l i t i e s .  

5. Mod i f i ca t ion  of Electrical  System a t  S u b s t a t i o n  B ( 1 3 )  320,000 .................................. 
T h i s  p r o j e c t  p rov ides  f o r  m o d i f i c a t i o n s  t o  t h e  34.5 kV e l e c t r i c a l  d i s t r i b u t i o n  system a t  s u b s t a t i o n  

B, Bui ld ing  13, t o  i n c r e a s e  r e l i a b i l i t y .  The work i n c l u d e s  t h e  rear rangement  o f  e l e c t r i c a l  s e r v i c e  l i n e s ,  
t r a n s f o r m e r s ,  and c i r c u i t  breakers. Add i t i ona l  me te r ing  and i n s t r u m e n t a t i o n  f o r  power d i s p a t c h  in fo rma t ion  
w i l l  a lso  be provided .  The e l ec t r i ca l  m o d i f i c a t i o n s  provided by t h i s  p r o j e c t  w i l l  a s u r e  con t inuous  c o o l i n g  
water supp ly  t o  v a r i o u s  research f a c i l i t i e s  d u r i n g  i n t e r r u p t i o n s  of e l e c t r i c a l  s e r v i c e .  This p r o j e c t  a l s o  
p r o v i d e s  f o r  i s o l a t i o n  of subsystems wi th in  t h e  s u b s t a t i o n  , t h e r eby  e l i m i n a t i n g  a p o t e n t i a l  hazard  t o  maintenance 
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pe r sonne l .  The me te r ing  m o d i f i c a t i o n s  w i l l  p rov ide  for improved power d i s p a t c h  in fo rma t ion  n e c e s s a r y  t o  
e f f e c t i v e l y  manage e l ec t r i ca l  power i n t o  and through t h i s  s u b s t a t i o n .  

6. R e h a b i l i t a t i o n  of  F i l t e r i n g  System o f  Cooling Tower No. 1 (101.. ........................ 340,000 

T h i s  p r o j e c t  r e h a b i l i t a t e s  t h e  f i l t e r i n g  system a t  Cooling Tower No. 1, Bui ld ing  No. 10. The work 
i n c l u d e s  t h e  i n s t a l l a t i o n  o f  new c o l l e c t o r s  for t h e  s e t t l i n g  b a s i n s ,  a chemical feed system t o  improve t h e  
removal of o i l  and s o l i d s ,  new f l o a t i n g  o i l  skimmers, ho ld ing  t a n k s  for c o l l e c t i n g  o i l s ,  and a new s l u d g e  pump 
w i t h  a s s o c i a t e d  p ip ing .  There h a s  been a s i g n i f i c a n t  i n c r e a s e  i n  t h e  number of research f a c i l i t i e s  se rved  by 
Cooling Tower No. 1 s i n c e  i t s  c o n s t r u c t i o n  i n  1944. In a d d i t i o n ,  much of t h e  research equipment of t o d a y  
r e q u i r e s  more s t r i n g e n t  c o o l i n g  water q u a l i t y  c o n t r o l .  The e x i s t i n g  b a s i n s  are h y d r a u l i c a l l y  over loaded  and 
are  i n e f f i c i e n t  i n  t h e  removal of so l i d s  and o i l  from t h e  c o o l i n g  water. These s o l i d s  and o i l  t end  t o  form a 
s l u d g e  t h a t  b locks  small c o o l i n g  pas sages  and b u i l d s  up on hea t  exchanger  s u r f a c e s .  This problem s h o r t e n s  
research time and demands f r e q u e n t  c l e a n i n g  of equipment .  The new equipment w i l l  i n c r e a s e  s o l i d s  and o i l  
removal e f f i c i e n c y ,  improve r e s e a r c h  run times, and minimize c o o l i n g  equipment maintenance and c l e a n i n g .  

7. R e h a b i l i t a t i o n  o f  E x t e r i o r  o f  10-Foot by 10-Foot Supersonic  Wind Tunnel Office (86) . . . . .  445 , 000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  exterior r e h a b i l i t a t i o n  o f  t h e  10-Foot by 10-Foot (3.1 meter by 3.1 
meter) Supe r son ic  Wind Tunnel Office Bui ld ing  86  by modifying t h e  f e n e s t r a t i o n  t o  improve thermal e f f i c i e n c y .  
The work i n c l u d e s  t h e  rep lacement  of e x i s t i n g  s i n g l e  g l azed  windows and metal frames w i t h  i n s u l a t e d  windows 
and pane l  assemblies t h a t  w i l l  r educe  t h e  window area by 58 p e r c e n t .  This w i l l  r e s u l t  i n  an approximate  s a v i n g s  
of 20 p e r c e n t  i n  h e a t i n g  and a i r- c o n d i t i o n i n g  c o s t s .  I n t e r i o r  pa t ch ing  around windows is a l s o  i nc luded .  The 
windows are  27 y e a r s  o l d  and have s e v e r e l y  d e t e r i o r a t e d  a l l owing  e x c e s s i v e  a i r  i n f i l t r a t i o n ,  and snow and water 
leakage, c a u s i n g  d i scomfor t  and inconvenience  t o  t h e  b u i l d i n g  occupan t s  and c r i t i c a l  h e a t  loss .  

8. R e h a b i l i t a t i o n  and Mod i f i ca t ion  for Material T e s t i n g  (34 )  ............................... 480 , 000 

T p i s  p r o j e c t  p rov ides  for t h e  r e h a b i l i t a t i o n  and m o d i f i c a t i o n  of app rox ima te ly  10,000 s q u a r e  feet 
(9 ,300  s q u a r e  meters) o f  i n t e r i o r  space i n  t h e  Equipment U t i l i z a t i o n  Bu i ld ing  34. This f a c i l i t y  w i l l  c o n t a i n  
t e s t  c e l l s ,  l a b o r a t o r i e s ,  c o n t r o l  rooms, and s u p p o r t  s e r v i c e s  areas and w i l l  be used for t e s t i n g  materials  i n  
t u r b i n e  eng ines .  The work i n c l u d e s  new masonry, i n t e r i o r  wal ls ,  doors , c e i l i n g s ,  f l o o r i n g  , p a i n t i n g ,  c l o s u r e  
of  window areas w i t h  masonry and r e h a b i l i t a t i o n  and m o d i f i c a t i o n  o f  u t i l i t i e s .  This p r o j e c t  w i l l  accommodate 
t h e  rep lacement  o f  t h e  t e s t  c e l l s  l o c a t e d  i n  the  n o r t h  s e c t i o n  of t h e  S p e c i a l  P r o j e c t s  Labora to ry  (24 ) .  After 
r e l o c a t i o n  of t h e  tes t  c e l l s ,  t h e  n o r t h  s e c t i o n  o f  Bui ld ing  24 w i l l  be demolished.  The p r e s e n t  c o n f i g u r a t i o n  
of  envi ronmenta l  tes t  c e l l s  i n  Bui ld ing  24 is crowded and unaccep tab l e .  One r i g  cannot  be modif ied o r  a d j u s t e d  
while o t h e r  r i g s  a r e  i n  o p e r a t i o n .  This means t h a t  long- term t e s t i n g  i n  some r i g s  p r e c l u d e s  e f f i c i e n t  use  o f  

CF 10-16 



t h e  s h o r t  cycle runs  and any modi f i ca t ion  o r  r e p a i r  work s h u t s  down t h e  r u n s  of a l l  o t h e r  r i g s  i n  t h e  c e l l .  
Plac ing t h e  test  r i g s  i n  i n d i v i d u a l  ce l l s  i n  t h e  modified f a c i l i t y  of Building 34 overcomes t h i s  problem and 
improves eff ic iency,  p r o d u c t i v i t y  and s a f e t y ,  and e l i m i n a t e s  t h e  degrada t ion  of  r e s e a r c h  d a t a  due t o  c r o s s  
contaminat ion  between r i g s .  

I. Marshali  Space F l i g h t  Center  (MSFC)................... ...................................... 2,445,000 

1 .  R e h a b i l i t a t i o n  and Modif ica t ion  of Sound, Power, and Area Warning Systems 
i n  East  Test A r e a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,000 

Th i s  p r o j e c t  w i l l  r e f u r b i s h  and modify t h e  a r e a  warning t e s t  c o n t r o l  systems i n  t h e  Eas t  Test Area t o  
e s t a b l i s h  a c e n t r a l l y  l o c a t e d ,  computerized c o n t r o l  system. The p r o j e c t  w i l l  a l s o  r e p l a c e  e x i s t i n g  s i g n a l  
l i g h t  s y s t e m s  with remotely opera ted  swing-arm type  road b a r r i e r s  f o r  p o s i t i v e  c o n t r o l  of  access  t o  i n d i v i d u a l  
tes t  p o s i t i o n s .  The c u r r e n t  s ight /sound warning system is  approximately 20 y e a r s  o l d  and mus t  be opera ted  
from two manned c o n t r o l  s t a t i o n s  i n  o rde r  t o  apply  warning sys tems  f o r  hazardous t e s t s .  These r e s o u r c e s  w i l l  
e l i m i n a t e  t h e  manned c o n t r o l  s t a t i o n s  and a l low each t e s t  p o s i t i o n  t o  a c t i v a t e  t h e  a p p r o p r i a t e  warning and 
a c c e s s  c o n t r o l  d e v i c e s  through use of a c e n t r a l  computer. 

2. R e h a b i l i t a t i o n  and Modif ica t ion  of Developmental Processes  Laboratory (4711) ............ 155,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  r e h a b i l i t a t i o n  and modi f i ca t ion  of  a p o r t i o n  o f  Building 4711. This  
b u i l d i n g  i s  t h e  primary t e c h n i c a l  f a c i l i t y  used by MSFC f o r  r e s e a r c h  and development of  m a t e r i a l s .  It houses 
s o p h i s t i c a t e d  t e s t i n g  and r e s e a r c h  equipment t h a t  d i r e c t l y  s u p p o r t s  a l l  major programs, such a s  t h e  Space 
S h u t t l e  Main Engine, space f l i g h t  exper iments ,  and o t h e r  MSFC a c t i v i t i e s .  The f a c i l i t y  was cons t ruc ted  dur ing  
t h e  ea r ly  19401s  and is  h e a v i l y  used. 
i n  an a c c e p t a b l e  s t a t e  of r e p a i r .  This work i s  needed t o  b e t t e r  suppor t  ongoing programs and advance t h e  
s t a t e- of- the- ar t  i n  m a t e r i a l s  and p rocess  development. The work w i l l  c o n s i s t  o f  r e h a b i l i t a t i n g  approximately 
3,000 square  feet  (279 square  meters) of o f f i c e  space and a d j a c e n t  h a l l s ,  removing an overhead a i r  h a n d l e r ,  
and ins ta , l l ing  a new u n i t  i n  an e x i s t i n g  equipment roan.  It a l s o  provides  f o r  r e p l a c i n g  h e a t i n g ,  v e n t i l a t i n g ,  
and a i r- cond i t ion ing  ( H V A C )  system s e r v i c i n g  t h e  c l e a n  room a r e a ,  enc los ing  t h e  n o r t h  load ing  dock, and r e p l a c i n g  
c h i l l e r s  l o c a t e d  i n  Building 4714 which service Building 4711. 

It has now reached t h e  p o i n t  where normal maintenance cannot keep it 

3. R e h a b i l i t a t i o n  and Modif ica t ion  of Heating,  V e n t i l a t i n g ,  and Air- condit ioning 
450,000 Systems and I n t e r i o r  Offices (4200) .  ................................................... 

T h i s  p r o j e c t  p rov ides  f o r  r e h a b i l i t a t i o n  and modi f i ca t ion  of  t h e  HVAC systems i n  Building 4200, MSFC's 
c e n t r a l  a d m i n i s t r a t i o n  b u i l d i n g .  This work is  necessa ry  t o  reduce maintenance c o s t s  and suppor t  MSFC's energy 
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conse rva t ion  g o a l s .  This b u i l d i n g  was completed i n  1963 and major r e h a b i l i t a t i o n  work has  n o t  been accomplished 
d u r i n g  t h e  pas t  20 y e a r s  o f  v e r y  heavy usage.  This p r o j e c t  provides  f o r  HVAC system mod i f i ca t ions  which c o n s i s t  
of a i r  volume r educ t ion  by fan d r i v e  changes,  o u t s i d e  a i r  damper ad jus tmen t s ,  m o d i f i c a t i o n s  t o  system c o n t r o l s  
and d u c t s ,  and replacement  of h igh  v e l o c i t y  mixing boxes. Also inc luded  i n  t h i s  p r o j e c t  is t h e  r e h a b i l i t a t i o n  
of  approximate ly  150,000 squa re  feet  (13,935 squa re  meters) of Building 4200 i n t e r i o r .  The work p rov ides  for 
f l o o r  cover ing  replacement  i n  h igh  t r a f f i c  areas ,  r e f i n i s h i n g  walls  i n  h igh  v i s i b i l i t y a n d  usage a r e a s ,  r e p l a c i n g  
damaged c e i l i n g  t i l e s ,  neces sa ry  r enova t ion  of t h e  e l e v a t o r s ,  r e p a i r i n g  and r e p l a c i n g  restroom f i x t u r e s ,  and 
upgrading l i g h t i n g  f i x t u r e s  and e l ec t r i ca l  systems.  

4. R e h a b i l i t a t e  S torage  and Office Building (4471)......................................... 450 , 000 

T h i s  p r o j e c t  w i l l  p rovide  f o r  t h e  r e h a b i l i t a t i o n  of 80,000 squa re  feet  (7 ,432  squa re  meters) of s t o r a g e  
and o f f i c e  space  i n  Building 4471. This f a c i l i t y ,  which was cons t ruc t ed  i n  1943, i s  a s i n g l e- s t o r y  mul t iu se  
b u i l d i n g  suppor t ing  v a r i o u s  c e n t r a l i z e d  MSFC f u n c t i o n s ,  i n c l u d i n g  sh ipp ing  and r e c e i v i n g ,  s t o r a g e  and i s suance ,  
g r a p h i c s ,  t h e  c e n t r a l  e l e c t r o n i c  c a l i b r a t i o n  l a b o r a t o r y ,  and o t h e r  off ice areas.  Energy conse rva t ion  w i l l  be 
achieved through improving t h e  HVAC and l i g h t i n g  systems,  and i n s u l a t i n g  open t r u s s  areas  i n  t h e  warehouse a s  
well a s  i n  off ice c e i l i n g s .  Other work i n c l u d e s  t h e  r e s u r f a c i n g  of f l o o r s ,  a d d i t i o n  o f  new p a r t i t i o n s ,  
r enova t ion  of t o i l e t  areas ,  i n t e r i o r  p a i n t i n g ,  mod i f i ca t ions  t o  v e s t i b u l e s ,  and r e p l a c i n g  c e i l i n g  t i l es .  

5. Rehabi l i ta te  Shop Building (4705)....................................................... 450 , 000 

T h i s  p r o j e c t  provides  f o r  r e h a b i l i t a t i o n  o f  mechanical ,  e l ec t r i ca l ,  and a r c h i t e c t u r a l  systems i n  
Bui ld ing  4705, w i t h  t h e  major emphasis on mechanical systems. Building 4705 is  NASA's l a r g e s t  and most 
s o p h i s t i c a t e d  machine shop f a c i l i t y  provid ing  a unique f a b r i c a t i o n  and t e s t  c a p a b i l i t y  which has supported and 
w i l l  con t inue  t o  suppor t  a l l  major t e s t  and development programs, such a s  S h u t t l e ,  Spacelab,  and space  process ing .  
This b u i l d i n g  has seen heavy use s i n c e  i t ' s  c o n s t r u c t i o n  i n  t h e  l a t e  1950's and has now reached t h e  p o i n t  where 
r o u t i n e  maintenance is i n s u f f i c i e n t .  The work i n  t h i s  phase w i l l  i nc lude :  ( 1 )  r e l o c a t i o n  of ho t  water 
conve r t e r  and steam pres su re  reducing  s t a t i o n  from North High Bay t o  Equipment Room E101; ( 2 )  removing e x i s t i n g  
air- cooled s p l i t  system and i n s t a l l i n g  new c h i l l e d  water a i r  hand le r ,  c o n t r o l s ,  economizer c y c l e ,  and duc t ing  
s e r v i n g  Room B104; (3)  i n s t a l l i n g  floor-mounted a i r  handl ing  u n i t  h e a t e r s  t o  r e p l a c e  overhead heaters i n  South 
High Bay, i n s t a l l i n g  steam-to-hot-water c o n v e r t e r ,  pump and p ip ing  system for heat  d i s t r i b u t i o n ;  and ( 4 )  
modifying c h i l l e d  water d i s t r i b u t i o n  system so t h a t  t h e  e n t i r e  b u i l d i n g  can be  served from c h i l l e r  system i n  
t h e  s o u t h e a s t  c o r n e r ,  and removing t h e  260-ton ch i l l e r  i n  t h e  a u x i l i a r y  b u i l d i n g .  
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.................... 6. Modi f i ca t ions  t o  Provide Automation of Building Systems Management.. 475 000 

This  p r o j e c t  w i l l  i n c r e a s e  t h e  use and e f f i c i e n c y  of  t h e  e x i s t i n g  computer-based u t i l i t y  c o n t r o l  system 
(UCS) through t h e  a d d i t i o n  of energy conse rva t ion  o p t i o n s  such a s  o u t s i d e  a i r  tempera ture  c u t o u t  and reset ,  
true economizer cycle ,  supply  a i r  reset ,  optimized c h i l l e r  c o n t r o l ,  and damper c l o s u r e .  These o p t i o n s  w i l l  
be implemented through e x i s t i n g  so f tware  and a d d i t i o n  of new hardware i n t o  t h e  e x i s t i n g  UCS energy management 
s y s t e m s  f o r  seven b u i l d i n g s  (4207, 4487, 4570, 4619, 4705, 4708, and 4712).  The system was designed t o  accep t  
a d d i t i o n a l  energy- saving o p t i o n s  and a d d i t i o n a l  b u i l d i n g s .  These f u r t h e r  a d d i t i o n s  w i l l  expand t h e  UCS t o  
achieve  a d d i t i o n a l  f o s s i l  fuel  s a v i n g s  and r e d u c t i o n  i n  sys tems  o p e r a t i o n a l  c o s t s .  This  investment w i l l  be 
recovered i n  2 y e a r s .  

J .  Michoud Assembly F a c i l i t y  (MAF).. . . . . . . . . . . . . . . . . . . . . .  ...................................... 925,000 

1 .  R e h a b i l i t a t e  Heating and Cooling C o i l s ,  Cells B and C (110)  ............................. 440,000 

r h i s  p r o j e c t  provides  f o r  r ep lac ing  t h e  hea t ing  and cool ing c o i l s  of Cells B and C i n  Building 110, 
where foam i n s u l a t i o n  is app l i ed  t o  t h e  LH t ank .  The e x i s t i n g  hea t ing  and cool ing c o i l s ,  which a r e  20 y e a r s  
o l d ,  a r e  d e t e r i o r a t i n g  and r e q u i r e  c o n s i d e r a b l e  c o r r e c t i v e  maintenance. The p r e s e n t  l o c a t i o n s  o f  t h e s e  c o i l s  
a r e  i n a c c e s s i b l e  f o r  maintenance.  This p r o j e c t  w i l l  p rovide  new d u c t  work, new c o i l s ,  steam and c h i l l e d  l i n e s ,  
and r e p l a c e  a s s o c i a t e d  v a l v e s ,  t r a p s ,  p i p i n g ,  and c o n t r o l s .  This p r o j e c t  is c r i t i c a l  t o  t h e  product ion of  
e x t e r n a l  t a n k s  i n  suppor t  of t h e  Space S h u t t l e  Program. 

2 

2. R e h a b i l i t a t e  Fire Alarm System. ......................................................... 485 000 

Th i s  p r o j e c t  p rov ides  a new f i r e  alarm system t o  r e p l a c e  t h e  u n r e l i a b l e  components of  t h e  e x i s t i n g  
s y s t e m ;  t h e  automat ic  hea t  and smoke d e t e c t o r s ,  s p r i n k l e r  water f low d e t e c t o r s ,  and manual p u l l  s t a t i o n s  a t  
MAF. Records i n d i c a t e  t h a t  10 pe rcen t  of t h e  sys tem was inoperab le  f o r  more than 3 months and another  10 
p e r c e n t  has  been inoperab le  f o r  more than 6 months. Replacement p a r t s  a r e  d i f f i c u l t  t o  o b t a i n  because t h e  
manufacturer  h a s  d i scon t inued  making t h e  components lpar ts .  S ignal  problems cannot be t r a n s m i t t e d  dur ing power 
i n t e r r u p t i o n s  because t h e  sys t em uses t h e  b u i l d i n g ' s  e l e c t r i c a l  power and t h e r e  is  no back-up power supply .  
Also ,  dur ing  wet weather t h e  system encoun te r s  water-caused e l e c t r i c a l  f a i l u r e s .  To c o r r e c t  t h i s  s i t u a t i o n ,  
a new alarm system with a new c o n t r o l  processor  u n i t  l o c a t e d  i n  t h e  c e n t r a l  f i r e  s t a t i o n  w i l l  be i n s t a l l e d  
wi th  i t s  own ded ica ted  power supply  t o  monitor approximately 250 d e t e c t o r s .  
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K.  Nat iona l  Space Technology Labora tory  (NSTL)................................................. 1,375,000 

1 .  R e h a b i l i t a t i o n  o f  F i r e  Alarm System.. ................................................... 450 , 000 

T h i s  p r o j e c t  provides  for t h e  r e h a b i l i t a t i o n  and mod i f i ca t ion  o f  t h e  f i r e  alarm system a t  NSTL. The 
c u r r e n t  system is  20 y e a r s  o ld  and is  u n r e l i a b l e .  During t h e  p a s t  yea r ,  a number of r e l a y s  have f a i l e d  and 
rep lacements  a re  unobta inable  because t h e y  a re  no longer  being manufactured. P a r t s  have been cann iba l i zed  t o  
r e t a i n  t h e  o p e r a t i o n a l  c a p a b i l i t y  o f  t h e  system i n  h igh  p r i o r i t y  f a c i l i t i e s .  D e t e r i o r a t i o n  of t h e  c a b l e  has  
r e s u l t e d  from water exposure a t  t h e  c a b l e  s p l i c e s  i n  t h e  underground d u c t  system. In a d d i t i o n ,  t h e r e  are t e n  
remote b u i l d i n g s  without  any f i r e  alarm system. Also, t h e  c u r r e n t  system r e q u i r e s  t h e  responding f i re  f i g h t e r s  
t o  check an annunica tor  panel  t o  de termine  t h e  l o c a t i o n  of t h e  alarm. To correct t h e s e  d e f i c i e n c i e s ,  new r e l a y  
p a n e l s  w i l l  be i n s t a l l e d  and t i e d  i n t o  t h e  u t i l i t y  c o n t r o l  system (UCS). Also, a d d i t i o n a l  UCSmemory c a p a b i l i t y  
f o r  programming t h e  f i re  alarm system w i l l  be provided.  Approximately 40 heat/smoke s e n s o r s  and p u l l  s t a t i o n s  
w i l l  be added a long  with minor p a r t i t i o n  rearrangement  t o  t h e  F i r e  and S e c u r i t y  Dispatch Office. 

2. Mod i f i ca t ions  t o  Oral Warning and Paging Systems.. ...................................... 275 , 000 

Thi s  p r o j e c t  provides  f o r  t h e  replacement  of c a b l e s  f o r  t h e  o ra l  warning and paging systems. Th i s  i ts  
t h e  f i n a l  phase of a mul t iyear  p r o j e c t .  Th i s  system was i n s t a l l e d  i n  1965 and t h e  c a b l e s  have now d e t e r i o r a t e d  
t o  such an e x t e n t  t h a t ,  when a f a u l t  occu r s ,  it is  ext remely  d i f f i c u l t  t o  f i n d  a s p a r e  c i r c u i t  t o  r e p l a c e  t h e  
damaged cab le .  F a i l u r e  t o  implement t h i s  p r o j e c t  may r e s u l t  i n  i n t e r r u p t i o n  o f  t h e  o r a l  warning and paging 
system dur ing  p e r i o d s  o f  hazardous t e s t i n g  or emergency weather c o n d i t i o n s .  This  system is  used for primary 
n o t i f i c a t i o n  t o  t h e  working popula t ion  on NSTL. The paging system is  a l s o  used for crowd c o n t r o l  du r ing  p e r i o d s  
o f  n a t u r a l  d i s a s t e r  when d i s a s t e r  v i c t i m s  a r e  s h e l t e r e d  a t  NSTL. Work c o n s i s t s  o f  i n s t a l l i n g  new c a b l e s  i n  
e x i s t i n g  d u c t s ,  and i n s t a l l i n g  above-ground p e d e s t a l  t e r m i n a t i o n s  for a l l  c a b l e  s p l i c e s .  The p r o j e c t  provides  
for t h e  i n s t a l l a t i o n  o f  approximately 55,000 fee t  (16,764 meters) o f  c a b l e  between t h e  c e n t r a l  c o n t r o l  f a c i l i t y  
and t h e  maintenance/supply/security area and t h e  r i v e r  complex. 

3. Vod i f i ca t ions  t o  t h e  U t i l i t y  Control  System (UCS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 000 

Thi s  p r o j e c t  provides  f o r  expansion of t h e  UCS t o  conserve  a d d i t i o n a l  energy ( e l e c t r i c i t y  and n a t u r a l  
g a s )  and enab le  b e t t e r  u t i l i z a t i o n  of maintenance personnel  through expanded use o f  UCS s o f t w a r e  c a p a b i l i t y .  
Work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  approximate ly  50 t empera tu re ,  humidity,  flow and p r e s s u r e  s e n s o r s ,  and 
a s s o c i a t e d  condu i t  and c a b l i n g .  Conduit and cab l ing  w i l l  a l s o  be i n s t a l l e d  t o  approximate ly  75 s e n s o r s  and 
c o n t r o l  d e v i c e s  such as  watt hour/demand meters, r e l a y s ,  and swi t ches  for monitoring energy  consumption and 
p rov id ing  s t a t u s  (on- off) and c o n t r o l  ( s t a r t - s t o p )  o f  systems and equipment. It i s  e s t ima ted  t h a t  t h e  payback 
f o r  t h i s  p r o j e c t  w i l l  be approximately 5 y e a r s .  
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4. R e h a b i l i t a t i o n  t o  Warehouse (2204)...................................................... 175 , 000 

T h i s  p r o j e c t  provides  f o r  enc los ing  t h e  5,000-square f o o t  (465 s q u a r e  meter) load ing  dock. Roll-up 
d o o r s  and h e a t i n g  and water s p r i n k l i n g  systems a r e  a l s o  inc luded.  A l a r g e  volume o f  c r i t i c a l  s p a r e  p a r t s  and 
components f o r  t h e  S h u t t l e  Support Program ( i n c l u d i n g  expensive  cryogenic  and h igh  p r e s s u r e  g a s  components , 
p i p e ,  and c a b l e )  a r e  c u r r e n t l y  being s t o r e d  i n  o u t s i d e  a r e a s ,  due  t o  t h e  l a c k  o f  enclosed s t o r a g e  space .  This 
s i t u a t i o n  has  l ed  t o  r ap id  c o r r o s i v e  d e t e r i o r a t i o n  of  these components. Also t h e  inner  s u r f a c e  o f t h e  c o n c r e t e  
b lock  w a l l s  w i l l  be patched and sea led  w i t h  a water  s e a l  primer.  This  i n n e r  a r e a ,  which i s  approximate ly  
22,000 square  feet  (2 ,044 square  meters), is environmenta l ly- control led  f o r  t h e  s t o r a g e  of  e l e c t r o n i c  p a r t s  
and paper goods. 
energy.  
w i l l  be provided.  

Sea l ing  o f  t h e  b a r e  c o n c r e t e  b lock w a l l s  w i l l  r e t a r d  h e a t  and mois tu re  p e n e t r a t i o n  and save  
To reduce mois ture  i n f i l t r a t i o n  when t h e  doors  a r e  open, p l a s t i c  c u r t a i n  s t r i p s  a t  t h e  door openings 

5. R e h a b i l i t a t i o n  and Modif ica t ion  t o  Bui ld ing 1105........................................ 300 , 000 

Th i s  p r o j e c t  provides  f o r  e s s e n t i a l  s a f e t y  m o d i f i c a t i o n s  t o  Bui ld ing 1105 which w i l l  a l s o  improve o p e r a t i n g  
c o n d i t i o n s  and reduce b u i l d i n g  energy consumption. The f u n c t i o n a l  use  o f  t h i s  f a c i l i t y  has  changed from an 
e l e c t r o n i c s ,  ins t rumenta t ion  and m a t e r i a l s  l a b o r a t o r y  t o  a wet chemis t ry  and b i o l o g i c a l  a n a l y s i s  l a b o r a t o r y  
which now r e q u i r e s  100 pe rcen t  o u t s i d e  a i r  and maintenance o f  a p p r o p r i a t e  a i r  p r e s s u r e s  t o  minimize p o t e n t i a l l y  
hazardous c r o s s- v e n t i l a t i o n  between chemical l a b o r a t o r i e s .  These f e a t u r e s  and. o t h e r  s a f e t y  m o d i f i c a t i o n s  a r e  
e s s e n t i a l  t o  minimize t h e  exposure o f  personnel  t o  d e t r i m e n t a l  e f f l u a n t  p a r t i c u l a t e s  and t o  p r o t e c t  the  f a c i l i t y  
s t ruc ture  and sys tems  from a hazardous environment posed by t h e  chemical p rocesses .  The work i n c l u d e s  
m o d i f i c a t i o n s  t o  t h e  h e a t i n g ,  v e n t i l a t i n g ,  and a i r- cond i t ion ing  system, emergency l i g h t i n g ,  f i r e  d e t e c t i o n ,  
and alarm system , s p r i n k l e r  system, and e l e c t r i c a l  power d i s t r i b u t i o n  sys tem t o  ensure  compliance w i t h  m a t e r i a l  
r e g u l a t o r y  codes .  

L. Wallops F l i g h t  F a c i l i t y  (WFF)............................................................... 1,535,000 

1 .  R e h a b i l i t a t i o n  o f  Telemetry Receiving and Recording F a c i l i t y ,  Bui ld ing N-162............ 425 , 000 

T h i s  p r o j e c t  w i l l  p rovide  f o r  t h e  r e h a b i l i t a t i o n  and modi f i ca t ion  o f  t h e  Telemetry Receiving and 
Recording F a c i l i t y ,  Building N-162. The e x t e r i o r  work w i l l  i n c l u d e  t h e  i n s t a l l a t i o n  o f  a waterproof i n s u l a t e d  
panel  system t o  prec lude  water i n f i l t r a t i o n  and damage, and t o  reduce energy consumption; replacement o f  windows 
and doors  w i t h  energy e f f ic ien t  u n i t s ;  and t h e  c o n s t r u c t i o n  o f  a personnel  v e s t i b u l e  a t  t h e  main e n t r a n c e  t o  
e l i m i n a t e  f lood ing  dur ing d r i v i n g  r a i n s .  I n t e r i o r  work w i l l  i n c l u d e  t h e  replacement o f  l i g h t  f i x tu r e s  and t h e  
r e h a b i l i t a t i o n  o f  t h e  HVAC and e l e c t r i c a l  systems.  This 24-year o ld  f a c i l i t y  houses range o p e r a t i o n s  i n  suppor t  
o f  sounding rocke t  launches  a t  WFF. The b u i l d i n g  is i n  poor c o n d i t i o n ,  b u t  continued usage is e s s e n t i a l  t o  
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t h e  sounding r o c k e t  program. This  r e h a b i l i t a t i o n  is necessa ry  t o  main ta in  t h e  i n t e g r i t y  o f  t h e  b u i l d i n g ,  t o  
improve t h e  comfort of pe r sonne l ,  and t o  reduce  t h e  consumption of energy.  

2. Modif ica t ions  t o  I n s t a l l  an Energy Monitoring System .................................... 350 , 000 

T h i s  p r o j e c t  provides  for i n s t a l l a t i o n  o f  an energy  moni tor ing  system for t h e  WFF u t i l i t y  systems.  
The system w i l l  monitor f a c i l i t y  energy  use, b u i l d i n g  environmental  c o n d i t i o n s  , major HVAC equipment performance , 
and t h e  WFF's energy  d i s t r i b u t i o n  systems ( e l e c t r i c a l ,  c e n t r a l  c h i l l e d  and h o t  water ,  steam and condensate  
r e t u r n ) .  The c e n t r a l  monitoring system w i l l  c o n s i s t  of meters, s e n s o r s ,  r e c e i v i n g  and r eco rd ing  u n i t s ,  and 
(data s t o r a g e  and r e t r i e v a l  equipment. WFF has  achieved a 28 pe rcen t  r e d u c t i o n  i n  u t i l i t y  energy  use  and 
s d d i t i o n a l  energy  r educ t ion  r e q u i r e s  an e f f e c t i v e  energy moni tor ing  system t o  ensu re  t h a t  t h e  energy  r e s o u r c e s  
a r e  used a t  optimum e f f i c i e n c y .  This  system w i l l  keep cont inuous  r e c o r d s  o f  energy  usage a t  t h e  major f a c i l i t i e s .  
It w i l l  a l s o  provide  a spo t  check on energy  consumption p a t t e r n s ,  and w i l l  a i d  i n  schedul ing  heavy u s e r s  t o  
keep demand charges  low. 

3. R e h a b i l i t a t i o n  and Modif ica t ion  o f  Rocket S to rage  Bui ld ings  ............................. 485 , 000 

T h i s  p r o j e c t  provides  f o r  mod i f i ca t ion  t o  Rocket S torage  Bui ld ings  M-15, 16, and 20 and t h e  a d j a c e n t  
h e a t i n g  p l a n t  b u i l d i n g s  M-17, 19, and 21. The r e h a b i l i t a t i o n  of t h e s e  b u i l d i n g s ,  c o n t a i n i n g  38,000 squa re  
fee t  (3,530 squa re  meters) w i l l  i n c l u d e  r o o f  r e p a i r  and replacement ,  r e p a i r  o f  f l a s h i n g s  and downspouts; r e p a i r  
o f  s e p a r a t i o n s  i n  b lock  wal ls ;  replacement  o f  d e t e r i o r a t i n g  metal  personnel  d o o r s ;  and waterproof ing  and 
p a i n t i n g  of e x t e r i o r  walls .  Also inc luded  is  an a d d i t i o n  on t h e  west s i d e  of Building M-16 f o r  t h e  s t o r a g e  
o f  f l i g h t  hardware. This  a d d i t i o n  w i l l  be  masonry c o n s t r u c t i o n  and i n c l u d e  HVAC, power , l i g h t i n g ,  and s p r i n k l e r  
systems.  The b u i l d i n g s  are  over  25 y e a r s  o l d ,  and are i n  a ve ry  d e t e r i o r a t e d  c o n d i t i o n ,  due mainly t o  p e r s i s t i n g  
water l eakage  through t h e  w a l l s  and r o o f s .  S ince  t h e  f a c i l i t i e s  are  used t o  s tore  l a r g e  r o c k e t  motors, i g n i t e r s ,  
and py ro techn ic s ,  and a l so  t o  provide  r ad iog raph ic  i n s p e c t i o n ,  t h e  r e h a b i l i t a t i o n  work i s  e s s e n t i a l  a t  t h i s  
time. The a d d i t i o n a l  space is u r g e n t l y  needed t o  s t o r e  t h e  a d d i t i o n a l  f l i g h t  hardware, p r e s e n t l y  s t o r e d  a t  
GSFC's Greenbel t  l o c a t i o n .  

4. R e h a b i l i t a t i o n  of Dynamic Balance F a c i l i t i e s ,  Bu i ld ings  V-45, V-50, and V-55............ 275 , 000 

T h i s  p r o j e c t  provides  for t h e  gene ra l  r e h a b i l i t a t i o n  o f  t h e  Dynamic Balance F a c i l i t i e s  l o c a t e d  on 
Wallops I s l a n d .  The r e h a b i l i t a t i o n  work i n c l u d e s  t h e  replacement  o f  roofs,  i n s t a l l a t i o n  o f  an i n s u l a t i n g  wall 
system on t h e  e x t e r i o r  walls  o f  Building V-50, r e h a b i l i t a t i o n  o f  e x i s t i n g  e x t e r i o r  metal panel  systems on 
Bu i ld ings  V-45 and V-55, s a n d b l a s t i n g  and p a i n t i n g  o f  a l l  metal  s u r f a c e s  ( i n c l u d i n g  t h e  covered walkway), 
replacement  o f  l i g h t i n g  f ix tures ,  and r e h a b i l i t a t i o n  of t h e  HVAC and e l ec t r i ca l  systems. Building V-50 is  t h e  
Balance Monitor Control  F a c i l i t y  which provides  remote c o n t r o l  of t h e  equipment i n  t h e  two Spin Balance Bui ld ings  

CF 10-22 



(V-45 and V-55). The b u i l d i n g s  a r e  connected by a 300-foot (91  meter)  long covered walkway. These f a c i l i t i e s  
a r e  a c r i t i c a l  element i n  t he  WFF p r e- f l i g h t  t e s t i n g  program. The b u i l d i n g s  have d e t e r i o r a t e d  t o  a po in t  t h a t  
f a i l u r e  t o  r e h a b i l i t a t e  w i l l  compromise t h e  c a p a b i l i t y  and s t r u c t u r a l  i n t e g r i t y  of  t h e  f a c i l i t i e s .  

M. Various Locations.............................................. ............................. 1,310,000 

. ................ 1. R e h a b i l i t a t i o n  and Modif icat ion f o r  F i r e  P ro t ec t ion  Goldstone Complex.. 200,000 

T h i s  p r o j e c t  r e h a b i l i t a t e s  t h e  d e t e r i o r a t e d ,  o b s o l e t e  f i r e  d e t e c t i o n  systems a t  t h e  DSS-12, DSS-13, 
and DSS-14 antenna s i t e s  a t  t h e  Goldstone Deep Space Network ( D S N )  complex. It a l s o  i nc ludes  mod i f i ca t i ons  
f o r  necessary  f i r e  d e t e c t i o n  and suppress ion  systems i n  va r ious  a r e a s  t h a t  a r e  unpro tec ted .  This work m u s t  
be  accomplished t o  adequa te ly  p r o t e c t  t h e s e  remote s i t e s  f o r  maintaining c r i t i c a l  s p a c e c r a f t  t r a c k i n g  suppor t .  

310,000 2. Modif icat ion of  DSS-43 64-Meter Antenna R e f l e c t o r ,  Canberra,  Aus t ra l ia . . . . . . . . . . . . . . . . . .  

T h i s  p r o j e c t  modif ies  t h e  64-meter antenna a t  DSS-43 i n  A u s t r a l i a  t o  improve t h e  r a d i o  f requency 
performance. The work i n c l u d e s  s t r u c t u r a l  and mechanical improvements t o  c o r r e c t  f o r  antenna g r a v i t y  d e f l e c t i o n s  
and misalignments of t h e  64-meter primary r e f l e c t o r ,  t h e  s u b r e f l e c t o r ,  and t h e  e l e c t r o n i c s  feed cone. The 
performance improvement a t  lower e l e v a t i o n  ang le s  w i l l  be e s p e c i a l l y  s i g n i f i c a n t  i n  compensating f o r  t h e  g r e a t e r  
atmospheric l o s s  e f f e c t s  a t  antenna po in t ing  ang le s  near  t h e  horizon.  A s  a r e su l t ,  d a t a  l o s s e s  t h a t  occur 
du r ing  t h e  d a i l y  t r a n s f e r  of  s p a c e c r a f t  t r a c k i n g  support  between the  Canberra Complex and t h e  o t h e r  DSN Complex's 
(Goldstone,  C a l i f o r n i a  and Madrid, Spain)  w i l l  be reduced. This work w i l l  enhance t h e  suppor t  of  t h e  Voyager- 
Uranus encounter  from t h e  Aus t r a l i a  DSN complex. 

........................ 310,000 3. Modif icat ion of  DSS-63 64-Meter Antenna R e f l e c t o r ,  Madrid, Spain 

Th i s  p r o j e c t  modif ies  the  DSS-63 64-meter antenna i n  Spain t o  improve t h e  r a d i o  f requency performance. 
The work i n c l u d e s  s t r u c t u r a l  and mechanical mod i f i ca t i ons  t o  c o r r e c t  f o r  g r a v i t y  d e f l e c t i o n s  and misalignments 
o f  t h e  64-meter primary r e f l e c t o r  , t h e  s u b r e f l e c t o r  , and t h e  e l e c t r o n i c s  feed cone. The performance improvement 
a t  lower e l e v a t i o n  ang le s  w i l l  be e s p e c i a l l y  s i g n i f i c a n t  i n  compensating f o r  t h e  g r e a t e r  atmospheric l o s s  
e f f e c t s  a t  antenna po in t ing  angles  near t h e  hor izon .  As a r e s u l t ,  d a t a  l o s s e s  t h a t  occur dur ing  t h e  d a i l y  
t r a n s f e r  of  s p a c e c r a f t  t r ack ing  suppor t  t o  and from t h e  Madrid, Spain,  Complex w i l l  be reduced. This work 
w i l l  enhance t h e  support  of t h e  Voyager-Uranus encounter  from the  Madrid DSN complex. 
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4. Mod i f i ca t ions  for U t i l i t y  Control  System, Canberra,  Australia........................... 490 , 000 

Th i s  p r o j e c t  w i l l  p rovide  a microprocessor  based u t i l i t y  c o n t r o l  system (UCS) for t h e  main DSN complex 
i n  Austral ia.  The UCS w i l l  p rovide  real-time moni tor ing  and/or c o n t r o l  o f  t h e  engine  g e n e r a t o r s ;  h e a t i n g ,  
v e n t i l a t i n g ,  and a i r- cond i t i on ing  sys tems;  l i g h t i n g ;  f i r e  p r o t e c t i o n  and s e c u r i t y  sys tems;  power and water 
d i s t r i b u t i o n  sys tems;  and t r a c k i n g  equipment. 
t o  enab le  p r e d i c t i v e  responses .  
improved c o n t r o l  of t h e  f a c i l i t i e s  systems and equipment,  and reduce t h e  number of personnel  r equ i r ed .  
Programmatic suppor t  of  s p a c e c r a f t  mi s s ions  w i l l  a l s o  be  improved through inc reased  r e l i a b i l i t y  and moni tor ing .  

Weather d a t a  and t r a c k i n g  schedu le s  w i l l  be  i n p u t  t o  t h e  UCS 
This  p r o j e c t  w i l l  r educe  o p e r a t i n g  c o s t s  and energy consumption through 

MISCELLANEOUS PROJECTS LESS THAN $150,000 E A C H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450 , 000 

TOTAL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,500,000 

FUTURE CoF ESTIMATED FUNDING R E Q U I R E D  TO COMPLETE THIS PROJECT: 

An e s t ima ted  $25,000,000 pe r  year w i l l  be r equ i r ed  f o r  con t inu ing  r e h a b i l i t a t i o n  and mod i f i ca t ion  needs.  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Minor Const ruct ion  of N e w  F a c i l i t i e s  and Addi t ions  t o  F a c i l i t i e s ,  Not I n  Excess O f  $250,000 
Per P r o j e c t  

____ -__I ___ 
INSTALLATION : Various Locat ions  

FY 1984 CoF ESTIMATE: $4,800,000 

I I FY 1982: $2,300,000 FY 1983: $3,750,000 
I I 

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locat ions  

COGNIZANT HEADQUARTERS OFFICE: Of f i ce  of Management 

SUMMARY PURPOSE AND SCOPE: 

These r e s o u r c e s  w i l l  p rovide  f o r  minor f a c i l i t y  c o n s t r u c t i o n  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government- 
owned i n d u s t r i a l  p l a n t s  suppor t ing  NASA a c t i v i t i e s .  Each p r o j e c t  inc luded i n  t h i s  program is es t ima ted  t o  
c o s t  no t  more than $250,000 and invo lves  e i t h e r  t h e  c o n s t r u c t i o n  of new f a c i l i t i e s  o r  a d d i t i o n s  t o  f a c i l i t i e s .  
The FY 1984 r e q u e s t  of $4,800,000 w i l l  improve t h e  u s e f u l n e s s  of N A S A I s  phys ica l  p l a n t  by changing t h e  u t i l i z a t i o n  
o f  o r  augmenting t h e  c a p a b i l i t i e s  of v a r i o u s  f a c i l i t i e s .  Included i n  t h i s  r e q u e s t  a r e  those  programmatic and 
i n s t i t u t i o n a l  p r o j e c t s  t h a t  a r e  e s s e n t i a l  t o  t h e  accomplishment of miss ion o b j e c t i v e s .  

PROJECT JUSTIFICATION: 

The c o n f i g u r a t i o n  of NASA's phys ica l  p l a n t  n e c e s s a r i l y  mus t  respond t o  changes i n  u t i l i z a t i o n  and a d a p t a t i o n s  
Demands a r e  genera ted  by r e s e a r c h ,  development, t e s t ,  

S p e c i f i c  j u s t i f i c a t i o n  f o r  each minor c o n s t r u c t i o n  p r o j e c t  is  provided under IIPROJECT 
r e q u i r e d  by changes i n  technology o r  i n  mission needs. 
and s i m i l a r  a c t i v i t i e s .  
COST EST1 MATE. '' 
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PROJECT DESCRIPTION: 

Included i n  t h e  FY 1984 minor c o n s t r u c t i o n  program a r e  those  f a c i l i t y  p r o j e c t s  f o r  i n s t i t u t i o n a l  o r  t e c h n i c a l  
f a c i l i t y  needs which could be f u l l y  i d e n t i f i e d  a t  t h e  time of submission of  t h i s  budget e s t i m a t e .  Items o f  
work t o t a l l i n g  $4,800,000 a r e  included i n  t h i s  r e source  r e q u e s t  and have been d i s t i l l e d  from a l is t  t o t a l l i n g  
over  $6,600,000. P r o j e c t s  were s e l e c t e d  on t h e  b a s i s  of t h e  r e l a t i v e  urgency of  each item and t h e  expected 
return on t h e  inves tment .  During t h e  course  of  t h e  y e a r ,  rearrangement o f  p r i o r i t i e s  may r e q u i r e  changes i n  
some of t h e  items t o  be accomplished. Such changes w i l l  be accommodated wi th in  t h e  r e s o u r c e s  a l l o c a t e d .  

These p r o j e c t s  r e p r e s e n t  requirements  t h a t  m u s t  be met i n  t h i s  time frame t o  suppor t  i n s t i t u t i o n a l  needs and 
programmatic o b j e c t i v e s .  The fo l lowing l i s t i n g  summarizes t h e  c o s t  d i s t r i b u t i o n  by ca tegory  of work: 

a .  U t i l i t y  Systems ............................................................................ 615,000 

b .  General Purpose Bui ld ings  .................................................................. 1,620,000 

c .  Technical  Bu i ld ings /S t ruc tu res  ............................................................. 2,330,000 

d .  Pavements and Drainage.. . . . . . . . . . .  ......................................................... 235,000 

PROJECT COST ESTIMATE: 

A. Ames Research Center ( A R C ) . . . . . . . . . . . .  ...................................................... 460,000 

1 .  Addit ion t o  F l i g h t  Data Acqu i s i t ion  F a c i l i t y  ............................................ 230,000 

T h i s  p r o j e c t  will provide  a 1,950-square f o o t  (180 square  meter) b u i l d i n g  a d j a c e n t  t o  Building N-256 
f o r  computer o p e r a t i o n s ,  system programming, and d a t a  handling and p rocess ing  i n  suppor t  of  r e s e a r c h  f l i g h t  
o p e r a t i o n s .  The f l i g h t  d a t a  a c q u i s i t i o n  func t ion  is being moved from t r a i l e r s  and o t h e r  s c a t t e r e d  f a c i l i t i e s  
t o  Wlilding N-256. Th i s  f a c i l i t y  is necessa ry  t o  e f f i c i e n t l y  c o n s o l i d a t e  t h e  whole o p e r a t i o n  i n  one c e n t r a l  
a r e a  with adequate  space ,  a reasonable  noise environment,  and v i s i b i l i t y  of a i r c r a f t  o p e r a t i o n s  t o  suppor t  an 
inc reased  r a t e  of h e l i c o p t e r  and shor t- haul  r e s e a r c h  f l i g h t  t e s t  o p e r a t i o n s .  

2. Const ruct ion  of Maintenance Support S h o p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 000 

Space is requ i red  a t  ARC f o r  t h e  Center maintenance c o n t r a c t o r ' s  s t o r a g e  and supply o f  plumbing, 
p a i n t i n g ,  c a r p e n t r y ,  e l e c t r i c a l ,  and h e a t i n g ,  v e n t i l a t i n g ,  and a i r- cond i t ion ing  equipment, and shop space f o r  
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r e p a i r s .  C u r r e n t l y  being used is  a 38-year o l d  temporary meta l  bu i ld ing  of  inadequate  s ize  and poor c o n d i t i o n  
which is scheduled f o r  demol i t ion .  A 4,700-square f o o t  (435 square  meter) bu i ld ing  wi th  dr ive- in  c a p a b i l i t y  
w i l l  be b u i l t  on the  s i t e  of a bu i ld ing  which is  t o  be razed .  

B. Dryden F l i g h t  Research F a c i l i t y  (DFRF)...................................................... 230,000 

Addi t ion  t o  A i r c r a f t  Maintenance D o c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,000 

The e x i s t i n g  A i r c r a f t  Maintenance Dock c o n s i s t s  of  hangar and shop f a c i l i t i e s  wi th  v e r y  l i m i t e d  o f f i c e  
space .  The dock, which now suppor t s  t h e  A i r  Force F-16 t e s t  program, r e q u i r e s  a d d i t i o n a l  o f f i c e  space  f o r  
ass igned t e s t ,  c o n t r a c t o r  s u p p o r t ,  and Air Force personnel .  Valuable shop space  has  been t e m p o r a r i l y  converted 
t o  a d m i n i s t r a t i v e  space;  seven l eased  t r a i l e r s  a r e  a l s o  i n  use. This 2,200-square f o o t  (210 square  meter) 
b u i l d i n g  a d d i t i o n  w i l l  p rovide  a d m i n i s t r a t i v e ,  confe rence ,  t e c h n i c a l  l i b r a r y ,  and u t i l i t y  space;  and w i l l  a l low 
e l i m i n a t i o n  of  l eased  t r a i l e r s  and proper use of  c r i t i c a l l y  needed shop space .  

C. Goddard Space F l i g h t  Center  (GSFC).............. ............................................ 680,000 

1 .  Const ruct  Addi t ional  Two Lanes of Road No. 4 Between Road No . I s  3 and 7. .  ............... 235 000 

T h i s  p r o j e c t  w i l l  p rovide  f o r  widening Road No. 4 from two t o  four  l a n e s  between Road N O . ' s  3 and 7. 
Included i n  t h e  p r o j e c t  a r e  1,260 l i n e a r  feet (384 meters) of 22- foot (6 .7  meter) wide a s p h a l t  pavement wi th  
a 2-inch ( 5  c e n t i m e t e r )  wearing s u r f a c e ,  a 4- inch ( 1  0 centimeter) b inder  course ,  a 5- inch ( I  3 centimeter) 
g r a v e l  base  course  on compacted f i l l ,  and a s s o c i a t e d  curbing.  I n  a d d i t i o n ,  t h e  p r o j e c t  provides  f o r  r e l o c a t i o n  
o f  storm i n l e t s  and s t r e e t  l i g h t s ,  u t i l i t y  manhole m o d i f i c a t i o n s ,  and r e v i s i o n  o f  t h e  Building 98 s e p t i c  system. 
Road No. 4 i s  a four l a n e  major eas t /wes t  a r t e r y  a t  GSFC, connect ing  GSFC wi th  t h e  Baltimore-Washington Parkway 
e n t r a n c e ,  excep t  a t  t h e  approaches t o  t h e  i n t e r s e c t i o n  with Road No. 3 where t h e  four l a n e s  reduce t o  two 
l a n e s .  The l o c a t i o n  of t h i s  c o n s t r i c t i o n  is a s a f e t y  hazard .  Many a c c i d e n t s  have occurred and t h e  road m u s t  
be widened t o  improve s a f e t y  and t r a f f i c  flow. 

2. Const ruct ion  of Loading Dock and F r e i g h t  E l e v a t o r ,  Building 28,  
Technical  Processing F a c i l i t y  ........................................................... 230,000 

T h i s  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of a two s t o r y ,  1,200-square f o o t  ( 1  11 square  meter) a d d i t i o n  
t o  t h e  two f l o o r s  of t h e  northwest  corner  of t h e  Technical  Processing F a c i l i t y ,  Building 28. The work w i l l  
i n c l u d e  t h e  i n s t a l l a t i o n  of a 6,000-pound (2,730 ki logram) c a p a c i t y  h y d r a u l i c  f r e i g h t  e l e v a t o r ;  and t h e  
c o n s t r u c t i o n  of an equipment room, load ing  dock, a s p h a l t  access  d r i v e  t o  Road No. 1 ,  and a turnaround f o r  t h e  
d e l i v e r y  t r u c k s .  The mechanical services f o r  t h e  s t r u c t u r a l  s teel  a d d i t i o n  w i l l  be extended from the  e x i s t i n g  
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bu i ld ing  ana t h e  e x t e r i o r  b r i c k  f i n i s h  w i l l  match t h e  e x i s t i n g  b u i l d i n g .  A t  p r e s e n t ,  a l l  s u p p l i e s  o f  computer 
paper and t a p e  mus t  be received on t h e  e a s t  s i d e  of Building 28 and moved the  e n t i r e  l e n g t h  o f  t h e  bu i ld ing  
b e f o r e  reaching t h e  p r i n c i p a l  computer a r e a .  Due t o  t h e  s i z e  of p a l l e t s  used f o r  d e l i v e r y  o f  s u p p l i e s  and 
equipment,  and t h e  restr ic ted c o r r i d o r  s p a c e ,  it is necessa ry  t o  break t h e  shipments down i n t o  smal le r  u n i t s .  
I n s t a l l a t i o n  of a f r e i g h t  e l e v a t o r  and load ing  dock near t h e  computer a r e a  w i l l  e l i m i n a t e  these i n e f f i c i e n t  
supply  d e l i v e r y  problems. 

3. Const ruct ion  of Loading Dock Addit ion t o  Building 305, 
S p a c e c r a f t  Magnetic Test F a c i l i t y  ....................................................... 215,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  of an a d d i t i o n  t o  t h e  S p a c e c r a f t  Magnetic Test F a c i l i t y  t o  
i n c r e a s e  t h e  s i z e  of t h e  e x i s t i n g  loading dock from 600 square  feet (183 square  meters)  t o  1 ,390 s q u a r e  feet  
(424 square  meters). The a d d i t i o n  w i l l  serve a s  a v e s t i b u l e  between t h e  c o n t r o l l e d  l a b o r a t o r y  environment and 
o u t s i d e  weatner.  The load ing  dock v e s t i b u l e  w i l l  i n c l u d e  a 5-ton,  20- foot (9 .6  meter)  hook h e i g h t  c rane  f o r  
handl ing payloads.  
s treet  c l o t h i n g  t o  l a b o r a t o r y  c l o t h i n g  be fo re  e n t e r i n g  t h e  c o n t r o l l e d  a r e a .  I n  a d d i t i o n ,  improvements t o  t h e  
a i r  handling sys tem will provide  b e t t e r  environmental  c o n t r o l .  The c o n s t r u c t i o n  m a t e r i a l s  s h a l l  be nonmagnetic 
so a s  no t  t o  i n t e r f e r e  w i t h  t h e  experiments. The e x i s t i n g  loading dock is t o o  small  t o  s a f e l y  handle  t h e  
l a r g e r  s i z e  S h u t t l e  e r a  payloads.  

The personnel  v e s t i b u l e  w i l l  provide  an a r e a  f o r  v i s i t o r s  and employees t o  change from 

D. J e t  P ropu l s ion  Labora tory  ( JPL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,000 

1 .  Const ruct ion  of Addit ion t o  Weigh and Control  Bu i ld ing ,  
Edwards Test S t a t i o n  (ETS) (E-35) ....................................................... 235 , 000 

These r e s o u r c e s  provide  f o r  t he  c o n s t r u c t i o n  of a 420-square f o o t  (39  square  meter) a d d i t i o n  t o  t he  
east  end of t h e  Weigh and Control  Building E-35, ETS. The a d d i t i o n  w i l l  be o f  r e in fo rced  c o n c r e t e  b lock w a l l s ,  
c o n c r e t e  s l a b  and apron ,  wood roof f raming,  and b u i l t  up r o o f i n g .  Work a l s o  i n c l u d e s  expanding t h e  c o n t r o l  
room, a communications t r e n c h ,  l i g h t i n g ,  and r e p l a c i n g  t h e  mechanical equipment. The a d d i t i o n  p rov ides  space  
f o r  new equipment f o r  t h e  remote c o n t r o l  of hazardous p r o p e l l a n t  mixers f o r  t h e  p r e p a r a t i o n  of  s o l i d  r o c k e t  
motors.  Improved systems c o n t r o l  c a p a b i l i t y  is necessa ry  f o r  inc reased  r e l i a b i l i t y  r equ i red  f o r  t h e  advanced 
pr ope11 an t development programs . 

2. Const ruct ion  of Addition t o  Robotics Research Laboratory (278)  .......................... 235 , 000 

These resources  provide  f o r  t h e  c o n s t r u c t i o n  of a 1,520- square f o o t  ( 1 4 1  square  meter) a d d i t i o n  t o  t h e  
sou th  s ide  of t h e  Robotics Research Laboratory 278 a t  JPL .  The a d d i t i o n  w i l l  be of  r e i n f o r c e d  c o n c r e t e  b lock 
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w a l l s ,  c o n c r e t e  f l o o r  s l a b ,  and wood roof framing t o  match t h e  e x i s t i n g  b u i l d i n g .  I n t e r i o r  work i n c l u d e s  a 
restroom f a c i l i t y ,  computer f l o o r i n g ,  p a r t i t i o n s ,  c e i l i n g ,  l i g h t i n g ,  f i r e  p r o t e c t i o n  and h e a t i n g ,  v e n t i l a t i n g ,  
and a i r- c o n d i t i o n i n g  sys tems .  This a d d i t i o n  is requ i red  t o  provide  space f o r  l a b o r a t o r y ,  e l e c t r o n i c  f a b r i c a t i o n ,  
and so f tware  a n a l y s i s  work r e l a t e d  t o  subsystems f o r  h igh ly  automated s p a c e c r a f t .  Present f a c i l i t i e s  a r e  
inadequa te  t o  suppor t  t h e  increased r e s e a r c h  a c t i v i t i e s  i n  automating s p a c e c r a f t  f o r  f u t u r e  programs. 

3. Const ruct ion  of Addit ion t o  P lan t  Engineering Building (200) ............................ 170,000 

These r e s o u r c e s  provide  f o r  t h e  c o n s t r u c t i o n  of a 2,300-square f o o t  (214 square  meter) a d d i t i o n  on t h e  
e a s t  s i d e  of t h e  P l a n t  Engineering Building (200) a t  JPL.  The a d d i t i o n  w i l l  be of  s teel  framing on a c o n c r e t e  
s l a b ,  me ta l  s i d i n g  and roof deck. Work a l s o  i n c l u d e s  p a r t i t i o n s ,  l i g h t i n g ,  f i r e  p r o t e c t i o n ,  and mechanical 
and e l e c t r i c a l  power systems.  This a d d i t i o n  is  requ i red  t o  provide  weather p r o t e c t i o n  and s e c u r e  s t o r a g e  o f  
emergency maintenance s u p p l i e s  and t o o l s .  I n s u f f i c i e n t  enclosed s t o r a g e  f o r  maintenance s u p p l i e s  has  r e s u l t e d  
i n  e x t r a  t r a n s p o r t a t i o n  time and manpower, and physica l  damage t o  m a t e r i a l s  being s t o r e d  i n  remote b u i l d i n g s  
and weather-exposed l o c a t i o n s .  

4. Const ruct ion  of Entrances t o  Various Bui ld ings  .......................................... 225,000 

These r e s o u r c e s  provide  f o r  t h e  c o n s t r u c t i o n  of e n t r a n c e s  t o  seven b u i l d i n g s  a t  JPL.  Work i n c l u d e s  
t h e  c o n s t r u c t i o n  of t e n  concre te  o r  steel s t a i rways  on Bui ld ings  1 1 1 ,  126, 130, 144 ,  156, 157, and 161. A 
t h r e e- s t o r y  enc losure  over t h e  west s t a i rway  of Building 126 is a l s o  inc luded .  These b u i l d i n g s  a r e  over 30 
y e a r s  o l d  and t h e  c o n s t r u c t i o n  of new e n t r a n c e s  a r e  required  t o  reduce s a f e t y  hazards  and maintenance. Concrete 
s t a i rway  e n t r a n c e s  a r e  r equ i red  a t  h i l l s i d e  l o c a t i o n s  t o  p r o t e c t  t h e  h i l l s i d e  from e r o s i o n .  Open s t e e l  s t a i rway  
e n t r a n c e s  w i l l  be u t i l i z e d  f o r  m u l t i s t o r y  b u i l d i n g s .  

E. Kennedy Space Center (KSC) .................................................................. 475,000 

1. Const ruct  Hazardous Waste Storage  F a c i l i t i e s  (Var ious  Loca t ions ) .  240,000 ....................... 
T h i s  p r o j e c t  is t h e  f i r s t  phase of a mul t iyea r  program t o  provide  hazardous waste s t o r a g e  f a c i l i t i e s  

a t  29 KSC and 6 Cape Canaveral A i r  Force S t a t i o n  (CCAFS) s i t e s  t o  comply with t h e  Resource Conservation and 
Recovery Act i n  o r d e r  t o  o b t a i n  t h e  r equ i red  S t a t e  of F l o r i d a  Department of Environmental Regulat ion o p e r a t i n g  
permit .  To meet t h e  environmental  requirements  each s i t e  mus t  con ta in  s h e d s ,  c o n c r e t e  s l a b s  with confinement 
c u r b s  and a p p r o p r i a t e  a c c e s s ,  waste f l u i d  t r a n s f e r  c a p a b i l i t y  ( i  .e., sumps, pumps, e t c  .) , t e l ephones ,  f i r e  
e x t i n g u i s h e r s / h o s e s ,  grounding sys tems ,  and fencing with warning s i g n s .  This  phase w i l l  p rovide  s i x  s i t e s  a t  
CCAFS, t h r e e  s i t e s  a t  t h e  Hypergolic Maintenance F a c i l i t y ,  and seven sites i n  t h e  LC-39 a r e a  t h a t  w i l l  meet 
t h e  p resc r ibed  hazardous wastes s t o r a g e  c r i t e r i a .  
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2. I n s t a l l  13.8 kV Power L i n e s ,  Universal  Camera S i t e s  9 and I O ,  P layal inda  ................ 235 000 

T h i s  p r o j e c t  i n s t a l l s  approximately 5 miles (8.1 k i l o m e t e r s )  of d i r e c t  b u r i a l  underground c a b l e  from 
t h e  13.8 kV P laya l inda  e lec t r ic  power s u b s t a t i o n  a t  S t a t e  Road 402 t o  Universal  Camera S i t e s  9 and 10 on Beach 
Road, and w i l l  be connected a t  each s i t e  t o  a t r ans fo rmer  s u i t a b l e  t o  supply  t h e  60 Hz, 120-volt requirements .  
These si tes,  used f o r  S h u t t l e  suppor t  i n  t r a c k i n g  t h e  SRB from s e p a r a t i o n  t o  water l a n d i n g ,  a r e  c u r r e n t l y  
powered with p o r t a b l e  g e n e r a t o r s .  This  p r o j e c t  w i l l  r e p l a c e  t h e  f r e q u e n t l y  u n r e l i a b l e  genera to r  power s o u r c e s ,  
reduce  t h e  p o s s i b i l i t y  of environmental  p o l l u t i o n  and/or f i r e s  from leak ing  f u e l ,  reduce  manpower c u r r e n t l y  
r equ i red  f o r  24-hour s e c u r i t y  t o  prec lude  p i l f e r a g e  a t  t h e s e  remote s i t e s ,  and e l i m i n a t e  expensive  
s e r v i c e / f u e l i n g  demands a s s o c i a t e d  wi th  s i t e- genera ted  power. Simple payback f o r  t h i s  p r o j e c t  is  2-1/2 y e a r s .  

F. Langley Research Center (LaRC)...... ........................................................ 760,000 

150,000 1 .  Const ruct ion  of A i r  P ressure  Reducing S t a t i o n  (1247D) ................................... 
T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  of a 5,000/3,0OO-psi (34,500 ki lonewton/square  meter and 

20,700 ki lonewton/square  meter) a i r  p r e s s u r e  reducing s t a t i o n  i n  Wlilding 1247D. The s t a t i o n  w i l l  have t h e  
c a p a b i l i t y  of r echarg ing  t h e  3,000-psi (20,700 ki lonewton/square  meter) bur ied  s t o r a g e  f i e l d  a t  a r a t e  of  60 
pounds/second (27 ki lograms/second) .  An e x i s t i n g  c o n t r o l  room and steam h e a t e r s  w i l l  be revised f o r  t h i s  
purpose.  New equipment and c o n s t r u c t i o n  i n c l u d e s  p r e s s u r e  r educ ing ,  r e l i e f ,  i s o l a t i o n  and v e n t  v a l v e s ;  c o n c r e t e  
s l a b ,  and roof  s h e l t e r .  Anc i l l a ry  p ipe  and f i t t i n g s  w i l l  a l s o  be provided.  P r e s e n t l y ,  a 3,000-psi (20,700 
ki lonewton/square  meter) compressor is t h e  o n l y  method of f i l l i n g  t h e  s t o r a g e  f i e l d .  The a d d i t i o n  of  t h e  
p r e s s u r e  reducing s t a t i o n  w i l l  reduce recharg ing  time and i n c r e a s e  t h e  r e l i a b i l i t y  and frequency o f  o p e r a t i o n .  

230,000 2. Const ruct ion  of Medium Bay Addit ion (1250) . .  ............................................ 
This  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of a medium bay 20- foot (7 .2  meter)  h igh a d d i t i o n  on t h e  

s o u t h e a s t  rear corne r  of Building 1250. The a d d i t i o n  w i l l  c o n s i s t  of 2,200 square  f e e t  (204.3 square  meters) 
of l a b o r a t o r y  t e s t  space and a 450-square f o o t  (41 .8  square  meter) equipment loading a r e a  with a canopy. The 
space  w i l l  be used f o r  tes t  equipment, a c o n t r o l  room, and s t o r a g e .  This  a d d i t i o n  is  requ i red  f o r  a new 
e lec t romechan ica l  v i b r a t i o n  system and an a r e a  f o r  f l u i d  and p r e s s u r e  system assembly and t e s t i n g .  Both systems 
a r e  used f o r  t e s t i n g  and checkout of aerospace  hardware. 

3. Const ruct ion  of Storage  and Ramp Addit ion (1152) ........................................ 175,000 

This  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  of an 800- foot (74.3 square  meter)  s t o r a g e  and ramp a d d i t i o n  
It w i l l  p rovide  increased o p e r a t i o n  and s t o r a g e  space  f o r  t h e  e x i s t i n g  r e a r  load ing  pla t form.  t o  Wlilding 1152. 
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The a d d i t i o n  w i l l  have r o o f ,  wal l  and f l o o r  c o n s t r u c t i o n  compatible wi th  t h e  e x i s t i n g  s t ructure .  Also included 
i s  a u t i l i t y  e l e v a t o r  f o r  moving paper goods. Cur ren t ly ,  t h e  loading ramp and a d j a c e n t  c o r r i d o r  a r e  overcrowded 
caus ing i n e f f i c i e n t  d e l i v e r y  procedures  f o r  t h e  P u b l i c a t i o n s  Branch and Business  Data Systems Div i s ion .  This  
a d d i t i o n  is  required t o  improve t h e  d e l i v e r y  s i t u a t i o n  and relieve conges t ion  i n  t h e  ramp a r e a .  

4 .  Const ruct ion  of a Water Tunnel (1234) ................................................... 205,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  of  a water tunne l  con ta in ing  a tes t  s e c t i o n  which i s  
approximate ly  2 square  feet  (0.6 meters). 
approximate ly  10 fee t  ( 3  meters) h igh.  This f a c i l i t y  w i l l  enable  r e s e a r c h e r s  t o  better understand f low phenomena 
t h a t  is a s s o c i a t e d  wi th  v a r i o u s  a e r o n a u t i c a l  concepts .  Through t h e  use o f  f low v i s u a l i z a t i o n  t echn iques  i n  
t h i s  t u n n e l ,  f low i n t e r a c t i o n  can be observed and model changes can be made t o  e l i m i n a t e  undes i rab le  f low 
r e g i o n s .  

The tunne l  w i l l  be cons t ruc ted  of  wood and f i b e r g l a s s  and s t and  

G.  L e w i s  Research Center  ( L e R C ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,000 

110,000 1 .  Const ruct ion  of Engine h i l d u p  Area, Propuls ion System Laboratory  (125). . . . . . . . . . . . . . . . .  

T h i s  p r o j e c t  w i l l  p rovide  f o r  t h e  c o n s t r u c t i o n  of  an engine  bu i ldup  a r e a  f o r  t e s t  chambers 3 and 4 i n  
t h e  Propuls ion System Laboratory (PSL),  Building 125. This  a r e a  which w i l l  be cons t ruc ted  i n  the  n o r t h e a s t  
co rne r  of t h e  basement of t h e  PSL w i l l  c o n s i s t  of an engine suppor t  s t a n d ,  a steel bed p l a t e ,  and four  t h r u s t  
b locks .  The s tee l  bed p l a t e  w i l l  be anchored t o  t h e  e x i s t i n g  c o n c r e t e  foundat ion and w i l l  suppor t  t h e  engine  
s t a n d .  The four  t h r u s t  b locks  w i l l  be i n s t a l l e d  t o  resist f o r c e s  app l i ed  dur ing  engine t h r u s t  sys tem c a l i b r a t i o n  
tests. A t r a v e l i n g  c rane  which s e r v i c e s  PSL ' s  3 and 4 on t h e  f i r s t  f l o o r  w i l l  be used t o  move eng ines  from 
t h e  engine  s t and  i n  t h e  basement t o  t h e  tes t  chambers on t h e  first  f l o o r .  This new engine bui ldup a r e a  w i l l  
reduce down t ime between engine tests .  With t h i s  bui ldup equipment i n s t a l l e d ,  t e s t  eng ines  can be mounted i n  
t h i s  new a r e a  and t h e n  r a p i d l y  be i n s t a l l e d  i n  t h e  t e s t  c e l l .  

2. COnstruction of Addit ion t o  Main Gate Securi ty and V i s i t o r  Control  Center (108) .  ........ 100 , 000 

These r e s o u r c e s  provide  f o r  t h e  c o n s t r u c t i o n  of an approximate ly  400 square  f o o t  (37.2 square  meter)  
a d d i t i o n  t o  t h e  n o r t h e a s t  s ide of t h e  Main Gate ,  Building 108. The enclosed b r i c k  structure w i l l  house an 
o r i e n t a t i o n  a r e a ,  a mechanical room and a s t o r a g e  space f o r  aud io /v i sua l  equipment. The new a d d i t i o n  w i l l  
c o n t a i n  necessa ry  WAC, e l e c t r i c a l  and te lephone sys tems.  This p r o j e c t  a l s o  provides  f o r  m o d i f i c a t i o n s  t o  t h e  
e x i s t i n g  Building 108 which i n c l u d e s  t h e  i n s t a l l a t i o n  of a new coun te r  a r e a  wi th  she lv ing  f o r  s t o r a g e  of 
s u p p l i e s .  The Main Gate Wlilding s e r v e s  a s  a secur i ty  o f f i c e  f o r  c o n t r o l l i n g  v i s i t o r s ,  c o n t r a c t o r s ,  and NASA 
personnel  e n t e r i n g / e x i t i n g  t h e  Center .  The i n c r e a s i n g  number of c o n t r a c t o r s  working a t  LeRC h a s  resulted i n  
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an inc reased  requirement  f o r  a cont inuous  program of c o n t r a c t o r  s a f e t y  o r i e n t a t i o n .  D e t e r i o r a t i o n  wi th in  t h e  
e x i s t i n g  f a c i l i t y  has  c r e a t e d  a need f o r  i n t e r i o r  re furb i shment .  The work proposed i n  t h i s  p r o j e c t  w i l l  p rovide  
a more e f f i c i e n t  use of e x i s t i n g  space  and t h e  a d d i t i o n  of new space  w i l l  a l low f o r  proper c o n t r o l  and o r i e n t a t i o n  
of  a l l  persons  e n t e r i n g  t h e  Center .  

3. Const ruct ion  of Storm Sewer............................................................. 230,000 

T h i s  p r o j e c t  p rov ides  f o r  t h e  c o n s t r u c t i o n  of  a storm sewer t o  improve t h e  d ra inage  c o n d i t i o n s  a d j a c e n t  
t o  t h e  V e r t i c a l  L i f t  Fan F a c i l i t y ,  h i l d i n g  135. The work will inc lude  c o n s t r u c t i o n  o f  approximate ly  320 
l i n e a r  feet (97.6 meters)  of & f o o t  ( 1 . 2  meter)  diameter concre te  pipe from t h e  e a s t  s ide  of  Building 135 t o  
an e x i s t i n g  o u t f a l l  i n t o  Abrams Creek. This work w i l l  a l s o  i n c l u d e  two d rop  manholes; a c o n c r e t e  headwall; 
and r e l a t e d  excava t ion ,  b a c k f i l l i n g ,  and g rad ing .  This p r o j e c t  p rov ides  f o r  the  ex tens ion  of  t h e  e x i s t i n g  
c o n c r e t e  storm s y s t e m  which s e r v e s  a s  an o u t f a l l  f o r  t h e  Cleveland Municipal Ai rpor t .  The r a v i n e  a t  t h e  end 
of t h i s  o u t f a l l  averages  15 f ee t  (4 .6  meters)  i n  depth  by 60 f ee t  (18 .3  meters) i n  w i d t h  and i s  330 f e e t  (100.6 
mete r s )  i n  l e n g t h .  Erosion dur ing p e r i o d s  of  heavy r a i n f a l l  is a s e r i o u s  maintenance problem. Const ruct ion  
of t h i s  storm sewer w i l l  e l i m i n a t e  t h i s  maintenance problem. 

H. Marshall  Space F l i g h t  Center  (MSFC)............. ............................................ 200,000 

200,000 Addi t ion  t o  P repara t ion  Shop a t  Test Stand 300 (4531) .................................... 
These r e s o u r c e s  provide  f o r  c o n s t r u c t i o n  of  a 1,600- square f o o t  (149 square  meter) s i n g l e  s t o r y  c o n c r e t e  

masonry a d d i t i o n  t o  t h e  Prepara t ion  Shop, Support W i l d i n g  4531, a t  Tes t  Stand 300. This s tand  is used f o r  
s imula t ing  launch and space environment f o r  product  improvement and des ign  v e r i f i c a t i o n  t e s t i n g  o f  S h u t t l e  
thermal p r o t e c t i o n  system (TPS) and o t h e r  s p a c e c r a f t  components. The work i n  t h i s  p r o j e c t  i n c l u d e s  ex tens ion  
of  t h e  e x i s t i n g  s t ructure  a s  well a s  a l l  necessa ry  a r c h i t e c t u r a l ,  s t ruc tu ra l ,  e l e c t r i c a l ,  and h e a t i n g ,  
v e n t i l a t i n g ,  and a i r- cond i t ion ing  ( H V A C )  m o d i f i c a t i o n s  wi th in  t h e  e x i s t i n g  structure t o  suppor t  t h i s  a d d i t i o n .  
The e x i s t i n g  bu i ld ing  houses mechanical  t o o l s ,  t u b e  benders ,  e l e c t r i c  d r i l l  p r e s s e s ,  l a t h e s ,  and mechanical 
t e c h n i c i a n  t o o l  boxes and equipment, a s  well a s  t h e  HVAC equipment f o r  Building 4530. With t h e  a d d i t i o n  of  a 
12- foot (3 .5  meter) a l t i t u d e  tes t  p o s i t i o n  a t  TS300, a d d i t i o n a l  shop space is requ i red  t o  p repare  t h e  l a r g e  
items t o  be tested such a s  4- foot by & f o o t  (1.2 meter by 2.4 meter) b u i l t  up foam i n s u l a t i o n  t e s t  pane ls  o f  
t h e  l i g h t w e i g h t  e x t e r n a l  tank TPS. 
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I. Na t iona l  Space Technology L a b o r a t o r i e s  (NSTL)............................. 490,000 .................. 
245,000 1 .  Cons t ruc t ion  of  Addit ion t o  Engineering S e r v i c e s  Building (2104) ........................ 

T h i s  p r o j e c t  provides  f o r  t h e  c o n s t r u c t i o n  of  a 3,000- square f o o t  (279 squa re  meter) a d d i t i o n  t o  t h e  
Engineering S e r v i c e s  Building 2104. Cons t ruc t ion  will inc lude  minimal s i t e  development,  a conc re t e  s l a b  on 
g rade ;  e x t e n s i o n  of  a pre- engineered s t r u c t u r e  wi th  i n s u l a t e d  metal s i d i n g  and r o o f ;  and t h e  e l ec t r i ca l ,  
plumbing, and h e a t i n g ,  v e n t i l a t i n g ,  and a i r- cond i t i on ing  (HVAC) systems. Th i s  a d d i t i o n  p rov ides  f o r  
c o n s o l i d a t i o n  of  approximately 20 engineer ing  pe r sonne l ,  p r e s e n t l y  housed i n  t h r e e  subs tandard  wood frame 
houses ,  i n t o  a permanent type f a c i l i t y .  The e x i s t i n g  b u i l d i n g s  do no t  provide  an adequate environment f o r  
eng inee r ing  and a d m i n i s t r a t i v e  a c t i v i t i e s ,  and are c o s t l y  t o  ma in t a in .  The r o o f s ,  windows, and o t h e r  components 
of t h e s e  s t r u c t u r e s  have deter iora ted t o  t h e  e x t e n t  t h a t  t h e  environmental  c o n d i t i o n s  w i th in  t h e  s t r u c t u r e s  
cannot  be s a t i s f a c t o r i l y  main ta ined .  The wood b u i l d i n g s  w i l l  be demolished. 

2. Cons t ruc t ion  of  a Mult ipurpose Conference/Educational Addit ion (1100) .  .................. 245,000 

T h i s  p r o j e c t  p rov ides  for t h e  c o n s t r u c t i o n  o f  a 3,500- square f o o t  (325 squa re  meter) a d d i t i o n  t o  t h e  
Adminis t ra t ion  h i l d i n g  1100. The a d d i t i o n  w i l l  be s l a b  on grade  wi th  masonry w a l l s  and metal  deck roof frame. 
Necessary WAC, e l e c t r i c a l ,  and plumbing w i l l  be inc luded .  The a d d i t i o n  w i l l  be used by s c i e n t i f i c  and 
eng inee r ing  personnel  t o  conduct  work shops ,  con fe rences ,  meet ings ,  and seminars  a t  NSTL. The f a c i l i t y  w i l l  
a l s o  be used t o  provide  s h o r t  t r a i n i n g  cou r ses  f o r  mid-management l e v e l  and a d m i n i s t r a t i v e  pe r sonne l ,  and 
g radua te  and post- graduate cou r se s .  These educa t iona l  and t r a i n i n g  programs, a s  well a s  Source Evalua t ion  
Boards, a r e  c u r r e n t l y  be ing  conducted i n  a subs tandard  t r a i l e r  and o t h e r  inadequate  f a c i l i t i e s .  

J .  Var ious  Locat ions . .  ......................................................................... 200,000 

1 .  Cons t ruc t ion  of  Tracking Support  F a c i l i t y ,  Ponce de  Leon, F l o r i d a  ....................... 200,000 

Th i s  p r o j e c t  p rov ides  a 1,600- square f o o t  (150 squa re  meter) suppor t  bu i ld ing  a t  t h e  Ponce d e  Leon 
t r a c k i n g  s t a t i o n  i n  F l o r i d a .  Included are h e a t i n g ,  v e n t i l a t i n g ,  and a i r- cond i t i on ing  systems,  e lec t r ica l  
power, f i r e  p r o t e c t i o n  systems,  m m i c i p a l  domest ic  water system, and s a n i t a r y  waste p rov i s ions .  The e x i s t i n g  
e l e c t r o n i c  equipment t r a i l e r s  have d e t e r i o r a t e d  e x t e n s i v e l y  i n  t h e  h i g h l y  c o r r o s i v e  s a l t  atmosphere and s a n i t a r y  
f a c i l i t i e s  are inadequate .  This  s t a t i o n  provides  e s s e n t i a l  Space S h u t t l e  launch  d a t a  unobta inable  through 
o t h e r  t r a c k i n g  systems. T h i s  new suppor t  bu i ld ing  w i l l  p rovide  t h e  neces sa ry  o p e r a t i o n s  space  f o r  equipnent  
and personnel  and w i l l  r e p l a c e  t h e  d e t e r i o r a t i n g  t r a i l e r s .  This  t r a c k i n g  s i te  w i l l  be r equ i r ed  f o r  t h e  
f o r e s e e a b l e  f u t u r e  to  suppor t  Space S h u t t l e  launches .  
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

An estimated $5,000,000 t o  $7,OOO,OOO pe r  year  will be r equ i r ed  for t h e  c o n t i n u a t i o n  of t h i s  minor 
c o n s t r u c t i o n  program. 
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CONSTRUCTION OF FACILITIES 

I FY 1982: $10,000,000 FY 1983: $8,000,000 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: F a c i l i t y  Planning and Design 

FY 1984 COF ESTIMATE: 9,200,000 

The funds  reques ted  i n  t h i s  e s t i m a t e  a r e  r equ i red  t o  provide  f o r  t h e  fo l lowing advance planning and des ign 
a c t i v i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  and p r o j e c t s  : 

a .  The accomplishment of necessary  development and master  planning f o r  f i e l d  i n s t a l l a t i o n s  and,  where no t  
o the rwise  provided f o r ,  t h e  p rov i s ion  of con t inu ing  engineer ing suppor t  and spe ,c ia l  eng inee r ing  management and 
o t h e r  services. 

b. The p r e p a r a t i o n  of p re l iminary  engineer ing r e p o r t s ,  c o s t  e s t i m a t e s ,  and des ign  and c o n s t r u c t i o n  
schedu les .  

c .  The p r e p a r a t i o n  of f i n a l  c o n s t r u c t i o n  p l a n s ,  s p e c i f i c a t i o n s ,  and a s s o c i a t e d  c o s t  e s t i m a t e s  and schedu les  
r e q u i r e d  t o  implement c o n s t r u c t i o n  p r o j e c t s .  

d .  The accomplishment of f a c i l i t i e s  s i t i n g  and o t h e r  i n v e s t i g a t i o n s ,  s t u d i e s  and r e p o r t s .  

Regular requirements  encompass t h e  b a s i c  purposes o u t l i n e d  above. The "o the r  requirements  ,I1 while  a l s o  i n  
suppor t  of these purposes ,  cover those  s p e c i a l  needs r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  o r  s p e c i f i c  programs 
considered t o  r e p r e s e n t  h igh p t e n t i a l  f u t u r e  c o n s t r u c t i o n  requirements  and f o r  which e a r l y  d e f i n i t i o n  is 
e s s e n t i a l .  The l a r g e  p r o j e c t s  r e q u i r e  more planning and longer  l ead  time than i s  normally involved.  Much o f  
t h i s  p lanning mus t  be completed p r i o r  t o  i n c l u s i o n  of t h e  p r o j e c t  i n  a budget r e q u e s t .  

CF 12-1 



1.  REGULAR REQUIREMENTS. ....................................................................... 6,950,000 

200,000 ......................................................................... A. Master Planning 

Prov ides  for  t h e  updat ing  and f u r t h e r  development of e x i s t i n g  master p l a n s  for  t h e  f i e l d  i n s t a l l a t i o n s ,  
i n c l u d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentation w i l l  d e f i n e  f a c i l i t y  parameters  w i t h i n  which 
subsequent  eng inee r ing  e f f o r t s  w i l l  be based for  f u t u r e  development. Provides  for  t h e  d o c m e n t a t i o n  of e x i s t i n g  
p l a n s  where a c t i o n s  or d e v i a t i o n s  from prev ious  p l a n s  have n o t  been recorded fo r  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

Master p l a n s  a t  t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s  are g e n e r a l l y  updated a t  c y c l i c  4-year i n t e r v a l s .  
Approximately o n e- f i f t h  of t h e  f i e l d  i n s t a l l a t i o n s  a r e  involved i n  any one f i s ca l  y e a r ,  keeping t h e  l e v e l  of 
e f f o r t  r e l a t i v e l y  modest and c o n s t a n t .  These p l a n s  provide  for  t h e  o r d e r l y  c o n s i d e r a t i o n  of t h e  a l l o c a t i o n ,  
proper  arrangement,  and e f f i c i e n t  c o r r e l a t i o n  of land  areas and s t r u c t u r e s  t o  s e r v e  t h e  purpose of t h e  v a r i o u s  
i n s t a l l a t i o n s .  Represen ta t ive  master  p lanning a c t i v i t y  c a n d i d a t e s  for  FY 1984 a re  : 

( 1 1 Langley Research Center 

An update of t h e  f a c i l i t i e s  inven to ry  b a s e  to  i n c l u d e  c u r r e n t  u t i l i z a t i o n  w i t h  emphasis on changes 
caused by t h e  new National  Transonic F a c i l i t y  and o t h e r  r e c e n t  f a c i l i t y  c o n s t r u c t i o n  and m o d i f i c a t i o n s .  

( 2 )  Goddard Space F l i g h t  Center 

An update of t h e  f a c i l i t i e s  inven to ry  b a s e  t o  i n c l u d e  t h e  land  use  i n t e r f a c e s  w i t h  t h e  l a t e s t  
A g r i c u l t u r a l  Research Center planning and Nat ional  Cap i t a l  Planning Commission and land  requirements  for  t h e  
remote t e s t  sites. 

B. S u s t a i n i n g  Engineer ing Suppor t  .......................................................... 450,000 

P r o v i s i o n s  for  f a c i l i t y  s t u d i e s  and s p e c i f i c  eng inee r ing  suppor t  con t inue  i n  importance as  evidenced 
These e f fo r t s  are impor tan t  due t o  t h e  i n  r e c e n t  y e a r s ,  and must be g iven h igh  p r i o r i t y  throughout FY 1984. 

u n p r e d i c t a b l e  cost  s i t u a t i o n  which c u r r e n t 1  y e x i s t s  and may con t inue ;  cos t  t r e n d s  i n  c o n s t r u c t i o n  materials  
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and f u e l s ;  t h e  con t inu ing  importance of energy  conse rva t ion  and e f f i c i e n c y ;  and t h e  o p e r a t i o n  and maintenance 
c o s t  for t h e  phys i ca l  p l a n t .  T h i s  i n c l u d e s  p r o v i s i o n s  f o r  main ta in ing  a c u r r e n t  engineer ing  da ta  base and 
updated c o n s t r u c t i o n  s p e c i f i c a t i o n s  f o r  u t i l i z a t i o n  by t h e  various f i e l d  i n s t a l l a t i o n s .  

The fo l lowing items are inc luded  i n  t h e  FY 1984 requi rements :  

( 1  ) Building Research Advisory Board Support 

Covers annual suppor t  to  t h e  Federa l  Cons t ruc t ion  Council s ( FCC) o p e r a t i o n s  and provides  f o r  
s p e c i a l  s t u d i e s  t h a t  t h e  Council w i l l  perform throughout  FY 1984 t o  h e l p  advance t h e  s c i e n c e  and technology 
of Federa l  Government bu i ld ing  and c o n s t r u c t i o n .  The FCC i s  subord ina t e  t o  t h e  Advisory Board f o r  t h e  m i l t  
Environment, Nat ional  Academy of Sc i ences ,  and its a c t i v i t i e s  are supported by  s e v e r a l  Federa l  Agencies i nc lud ing  
NA SA. 

( 2 ) U t  il it  i e s  Serv ices/ Rates Anal ys i s 

Provides  r e sou rces  f o r  t h e  a v a i l a b i l i t y  of cont inuous  s e r v i c e s  i n  suppor t  o f  u t i l i t i e s  procurement 
and u t i l i t i e s  c o n t r o l  systems.  This i n c l u d e s ,  b u t  i s  no t  l i m i t e d  t o ,  t e c h n i c a l  a s s i s t a n c e ,  s u r v e i l l a n c e ,  and 
recommendations with regard  t o  u t i l i t y  r a t e s ,  c o n t r a c t  n e g o t i a t i o n s ,  systems o p e r a t i o n s ,  and u t i l i t i e s  c o n t r o l  
systems.  Because of  con t inu ing  i n c r e a s e s  i n  energy  c o s t s ,  these s e r v i c e s  are an annual requirement  and con t inue  
t o  be e s s e n t i a l .  

These r e sou rces  enable  t he  Agency t o  i n s u r e  t h a t  f a i r  and r easonab le  ra tes  are  charged under i t s  
major u t i l i t y  c o n t r a c t s .  E s s e n t i a l  and va luab le  t e c h n i c a l  a s s i s t a n c e  is provided t o  our  f i e l d  i n s t a l l a t i o n s  
so t h a t  e f f e c t i v e  n e g o t i a t i o n s  can be conducted wi th  u t i l i t y  companies Severa l  major u t i l i t y  c o n t r a c t s  pe r  
year  r e q u i r e  t e c h n i c a l  a s s i s t a n c e  as  u t i l i t y  c o n t r a c t  r a t e s  are renewed throughout  t h e  Agency. 

N A S A ' s  s i g n i f i c a n t  ongoing investment  i n  u t i l i t y  c o n t r o l  and management systems r e q u i r e s  a h igh  
l e v e l  o f  t e c h n i c a l  maintenance and suppor t .  The proper  func t ion  and o p e r a t i o n  of t h e  equipment are e s s e n t i a l  
i n  o r d e r  t o  r e a l i z e  t he  b e n e f i t s .  These resources provide  t h e  h igh  t e c h n i c a l  c a p a b i l i t i e s  needed t c  manage 
t h e  system and i n s u r e  proper  ope ra t ion  and use.  

These r e s o u r c e s  will provide  for an updat ing of our system f o r  f o r e c a s t i n g  u t i l i t y  c o s t s  and 
r a t e s ,  so t h a t  better and more r e l i ab l e  u t i l i t y  budget requi rements  can be e s t a b l i s h e d .  The accuracy  and 
c r e d i b i l i t y  of these forecasts impact t h e  Agency's planning f o r  other r e sou rces .  
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These and o t h e r  s i m i l a r  u t i l i t y  system s e r v i c e s  are provided for by these r e s o u r c e s  i n  order t o  
i n s u r e  t e c h n i c a l  competence and p r o p e r l y  manage t h i s  f u n c t i o n .  

( 3 )  F a c i l i t y  Operat ion and Maintenance Analys is  

Provides  for continued engineer ing  suppor t  for implementing improvements a t  NASA f i e l d  
i n s t a l l a t i o n s  r e l a t i v e  to  manpower u t i l i z a t i o n ,  work c o n t r o l  sys tems,  p reven t ive  maintenance,  f a c i l i t i e s  
management and r e p o r t i n g  systems.  Improvements w i l l  also invo lve  t echn iques  t o  i d e n t i f y  where and how i n c r e a s e s  
i n  p r o d u c t i v i t y  are  possible by us ing  earl ier  bu t  s t i l l  r e l i ab l e  measurement methods. Included i n  t h i s  a c t i v i t y  
a re  f i e l d  surveys  t o  be conducted on a p r i o r i t y  b a s i s  a t  selected NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t h e  
e f f e c t i v e n e s s  of  t h e  o p e r a t i o n s  and maintenance management systems. 

( 4 )  Value Engineering Cost V a l i d a t i o n s  and Analyses 

Provides  for eng inee r ing  s e r v i c e s  t o  improve c o s t- e f f e c t i v e n e s s  of f a c i l i t y  p r o j e c t s  by s u b j e c t i n g  
p r o j e c t  des ign  c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings for s p e c i f i c  material components and systems t o  
a d e t a i l e d  independent  review by engineer ing  s p e c i a l i s t s  i n  the  p a r t i c u l a r  area o f  involvement.  Also prov ides  
s e r v i c e s  neces sa ry  t o  a c c u r a t e l y  p r e d i c t  and v a l i d a t e  f a c i l i t y  costs  which w i l l  a i d  i n  r e s o u r c e s  p lanning  for 
t h e  v a r i o u s  f i e l d  i n s t a l l a t i o n s .  

( 5 )  F a c i l i t i e s  U t i l i z a t i o n  Analyses 

P r o v i d e s  f o r  t h e  ana lyses  of  Agency-wide f a c i l i t i e s  u t i l i z a t i o n  da ta  cover ing:  ( 1  ) off ice and 
o t h e r  t y p e s  of  bu i ld ing  space; ( 2 )  des igna ted  major t e c h n i c a l  f a c i l i t i e s ;  and ( 3 )  s p e c i a l  s t u d i e s  comparing 
t h e  u t i l i z a t i o n  of t e c h n i c a l  f a c i l i t i e s  which are s i m i l a r  i n  type or c a p a b i l i t y ,  such as  wind t u n n e l s .  Such 
a n a l y s e s  provide  f o r :  ( 1  ) i n s i g h t s  i n t o  and development of  better methods of i d e n t i f y i n g  u n d e r u t i l i z e d  
f a c i l i t i e s ;  ( 2 )  imp-oved t echn iques  of  quan t i fy ing  l e v e l  o f  f a c i l i t i e s  use ;  and ,  ( 3 )  a c t i o n s  for improved 
f a c i l i t i e s  u t i l i z a t i o n .  
f a c i l i t i e s  u t i l i z a t i o n  program. 
problem o r ' n e e d ,  and to  assist i n  provid ing  a credible  foundat ion  f o r  p l a n s  t o  improve t h e  u t i l i z a t i o n  of 
f a c i l i t i e s  . 

Work p rov ides  f o r  review of each i n s t a l l a t i o n ' s  i nven to ry  d a t a  base i n  suppor t  of t h e  
Surveys are neces sa ry  t o  v a l i d a t e  t h e  reported d a t a  i n  r e l a t i o n  t o  a s p e c i f i c  
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( 6 )  Environmental S t u d i e s  

Provides  f o r  t h e  i d e n t i f i c a t i o n  of p o t e n t i a l  environmental  problems o r  t h e  quick  r e s o l u t i o n  o f  
any r e l a t e d  c o n t r o v e r s i e s  a t  t h e  NASA f i e l d  i n s t a l l a t i o n s .  These c o n d i t i o n s  may be  brought about by: 

- N e w  federa l ,  s t a t e  and l o c a l  environmental  r e g u l a t i o n s ,  emission s t a n d a r d s  and environmental  
management planning programs t h a t  m u s t  be considered a t  v a r i o u s  i n s t a l l a t i o n s :  

- Changes r e s u l t i n g  from new o r  expanded program a c t i v i t i e s ,  new f a c i l i t i e s ,  o r  major S i te  
expansions  a t  NASA i n s t a l l a t i o n s ;  and ,  

- Changes t h a t  take  p lace  i n  t h e  e x t e r n a l  environmental  c o n d i t i o n s  a t  NASA i n s t a l l a t i o n s .  

E a r l y  i d e n t i f i c a t i o n  of p o t e n t i a l  environmental  problems and quick  r e s o l u t i o n  o f  these and r e l a t e d  
c o n t r o v e r s i e s  a t  t h e  i n s t a l l a t i o n s  a r e  impor tan t .  P r o j e c t  managers and f a c i l i t y  p lanners  r e q u i r e  up- to-date, 
a c c u r a t e  in fo rmat ion  t o  comply wi th  l e g a l  and r e g u l a t o r y  requirements .  

C. P r e l i m i n a r y  Engineer ing Repor ts  and Rela ted  S p e c i a l  Engineer ing Suppor t  ................. 2,300,000 

( 1 )  P re l iminary  Engineering Reports (PER1s)............................................ (1,800,000) 

P r e p a r a t i o n  of  PER'S,  i n v e s t i g a t i o n s ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  
These reports i n  t h e  FY 1986 and FY 1987 Const ruct ion  of F a c i l i t i e s  programs a r e  provided f o r  by  t h i s  e s t i m a t e .  

a r e  r equ i red  t o  permit  t h e  e a r l y  and t i m e l y  development o f  t h e  most s u i t a b l e  p r o j e c t  t o  meet t h e  s t a t e d  
f u n c t i o n a l  need. Reports provide  basic d a t a ,  c o s t  e s t i m a t e s  and schedules  r e l a t i n g  t o  f u t u r e  budgetary 
p roposa l s .  This r e q u e s t  p rov ides  f o r  PER work a s s o c i a t e d  w i t h  proposed c o n s t r u c t i o n  except  as provided f o r  
i n  o t h e r  requirements  (paragraph 2 )  f o r  S h u t t l e ,  Spacelab ,  and Payload i n i t i a t i v e s .  

The es t imated c o s t  of PER suppor t  f o r  FY 1986 c o n s t r u c t i o n  p r o j e c t s  is $1,100,000 which w i l l  
permit  updat ing of PERs f o r  $25-30 m i l l i o n  of  c o n s t r u c t i o n ,  and t h e  development of  new PERs f o r  an a d d i t i o n a l  
$35-40 m i l l i o n  of p r o j e c t s .  

An a d d i t i o n a l  $700,000 h a s  been i n c l u d e d  i n  t h i s  l i n e  f o r  t h e  completion o f  new PER'S f o r  
approximate ly  $30-35 m i l l i o n  of c o n s t r u c t i o n  p r o j e c t s  which w i l l  be high p r i o r i t y  c a n d i d a t e s  f o r  i n c l u s i o n  i n  
t h e  FY 1987 Cons t ruc t ion  of F a c i l i t i e s  program. The a c t i v i t y  a s s o c i a t e d  with FY 1987 w i l l  be confined t o  t h e  
most u rgen t  and c lea r- cu t  p r i o r i t y  c a n d i d a t e s .  
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( 2 )  Related Spec ia l  Engineering Support  ............................................... (500 , 000) 

I n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  p r o j e c t s  t o  be inc luded i n  the  
subsequent  Const ruct ion  of F a c i l i t i e s  programs a r e  provided f o r  by t h i s  e s t i m a t e .  Such s t u d i e s  invo lve  
documentation and v a l i d a t i o n  of " a s  b u i l t "  c o n d i t i o n s  , survey/s tudy of  p r e s e n t  c o n d i t i o n  o f  such items a s  
roof ing  and coo l ing  towers , u t i l i t y  p l a n t  c o n d i t i o n  and o p e r a t i o n a l  modes, a n a l y s i s  and suppor t  of  environmental  
impact assessments  and s t a t e m e n t s ,  and o t h e r  l i k e  s t u d i e s .  These s t u d i e s  a r e  required t o  a l low f o r  t h e  t i m e l y  
development of p r o j e c t s  t o  meet t h e  s t a t e d  f u n c t i o n a l  needs and t o  provide  b a s i c  d a t a ,  c o s t  e s t i m a t e s  and 
s chedu l e s  f o r  r e l a t e d  f u t u r e  budgetary p roposa l s .  

D. F i n a l  Design ............................................................................ 4,000,000 

The amount reques ted  w i l l  p rovide  f o r  t h e  p r e p a r a t i o n  of d e s i g n s ,  p l a n s  , drawings ,  and s p e c i f i c a t i o n s  
necessa ry  f o r  t h e  accomplishment of p r o j e c t s  o t h e r  than Space S h u t t l e  , Spacelab , and Payloads i n i t i a t i v e s .  
Amounts r equ i red  f o r  those  e f f o r t s  a r e  included under o t h e r  requirements  (paragraph 2 ) .  P r o j e c t s  involved a r e  
planned f o r  i n c l u s i o n  i n  t h e  FY 1985 and FY 1986 programs. The goal  i s  t o  o b t a i n  bet ter  f a c i l i t i e s  on l i n e  
e a r l i e r  a t  a lower c o s t .  

The r e q u e s t  w i l l  p rovide  f o r  f i n a l  des ign work a s s o c i a t e d  wi th  c o n s t r u c t i o n  proposed f o r  t h e  FY 1985 
Program, es t ima ted  t o  c o s t  $55 t o  $60 m i l l i o n ,  and f o r  $8  to $12 m i l l i o n  o f  h igh p o t e n t i a l  p r o j e c t s  proposed 
f o r  t h e  FY 1986 program. The amount i n c l u d e d  f o r  FY 1985 c a n d i d a t e s  and f o r  r e s i d u a l  requirements  o f  t h i s  
n a t u r e  which have accumulated frcm p r i o r  yea r s '  f i n a l  des ign  a c t i v i t i e s  is $3,400,000. For FY 1986, $600,000 
is included and t h e  suppor t ing  r a t i o n a l e  is much t h e  same a s  t h a t  set o u t  i n  t he  PER e s t i m a t e .  

2 OTHER REQUIREMENTS.......................................................................... 2,250,000 

Other f a c i l i t i e s  planning and des ign  requirements  p r i m a r i l y  a s s o c i a t e d  w i t h  s p e c i f i c  space  programs 
c l i a rac te r i zed  by l a r g e  s i z e ,  long planning cycle, and/or complexity of  scope are i n c l u d e d  i n  t h i s  p a r t i c u l a r  
r e q u e s t .  ,These programs r e q u i r e  a l e v e l  of  planning effort and l e n g t h  o f  des ign time beyond more r o u t i n e  
f a c i l i t y  p r o j e c t s .  These requirements  m u s t  be  provided beyond the  r e g u l a r  and most r e c u r r e n t  f a c i l i t y  planning 
and des ign  needs.  

A .  Space S h u t t l e  F a c i l i t y  Planning and Design..  ............................................ 1,350,000 

These r e s o u r c e s  provide  f o r  e a r l y  and p r o g r e s s i v e  des ign  work, f i n a l  drawings , s p e c i f i c a t i o n s ,  and 
s i t e  i n v e s t i g a t i o n s  f o r  f u t u r e  Space S h u t t l e  f a c i l i t i e s  i n  o r d e r  t o  i n s u r e  t h e  b e s t  d e s i g n ,  good cost estimates 
and r e a l i s t i c  c o n s t r u c t i o n  schedules .  The S h u t t l e  o p e r a t i o n a l  e r a  requirements  i n c l u d e  expansion of Kennedy 
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Space Center v e h i c l e  process ing f a c i l i t i e s  t o  meet an i n c r e a s i n g  launch r a t e ,  c o n s t r u c t i o n  o f  o p e r a t i o n s  
personnel  f a c i l i t i e s ,  m o d i f i c a t i o n s  t o  t h e  launch complex m o d i f i c a t i o n s  a t  v a r i o u s  l o c a t i o n s  f o r  space  engine 
t e s t i n g ,  and a d d i t i o n a l  f a c i l i t i e s  to  suppor t  e x t e r n a l  t anks  and o t h e r  product ion f a c i l i t i e s .  

B. Payload F a c i l i t y  Planning and Design .................................................... 900,000 

Support  of  t h e  o p e r a t i o n a l  phase of t h e  STS payloads  process ing program w i l l  n e c e s s i t a t e  p r e p a r a t i o n  
of  P re l iminary  Engineering Repor ts ,  f a c i l i t y  s i t e  i n v e s t i g a t i o n s ,  des ign  of f a c i l i t y  p r o j e c t s ,  and s t u d i e s  t o  
determine  f a c i l i t y  c a p a b i l i t i e s .  Included are Johnson Space Center f a c i l i t i e s  f o r  payload s t a t i d d y n a m i c  
t e s t i n g  and crew s imula t ion  f a c i l i t i e s ,  expansion of Kennedy Space Center f a c i l i t i e s  t o  conduct  cargo hazardous 
s e r v i c i n g  and payload process ing f o r  t h e  l a r g e r  and more numerous payloads ,  a s  well a s  f a c i l i t i e s  p r o j e c t s  f o r  
l o g i s t i c s  and maintenance of payloads and s t o r a g e  of a s soc ia ted  f l i g h t  and suppor t  equipnent  . 
TOTAL....................................................................................... 9 ,200,000 
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JOHNSON S P A C E  CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

REIMBURSEMENT TO GSA FOR NASA U T I L I Z E D  PROPERTY AT 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1984 ESTIMATES 

PROJECT TITLE: Reimbursement t o  GSA f o r  NASA U t i l i z e d  Proper ty  a t  E l l i n g t o n  AFB, TX, a s  Directed by OMB. 

INSTALLATION: Lyndon B. Johnson Space Center  

FY 1984 CoF ESTIMATE: $8,400,000 

LOCATION OF PROJECT: Lyndon B. Johnson Space Center ,  H a r r i s  County, Texas 

COGNIZANT HEADQUARTERS OFFICE: Office of Management 

Fy 1983 AND P R I O R  YEARS FUNDING: The fo l lowing p r i o r  y e a r s  funding is r e l a t e d  t o  t h i s  p r o j e c t :  

Planning 
and Design Cons t ruc t ion  T o t a l  

....................................... S p e c i f i c  CoF funding N/ A 
N / A  Cap i t a l i zed  inves tment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

N / A  
N /A 

N / A  
N /A 

N /A - N / A  - Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY PURPOSE AND SCOPE: 

N /A 

This  p r o j e c t  is  submitted i n  keeping with t h e  mandate i ssued by t h e  P roper ty  Review Ebard/Office of Management 
and Eudget i n  implementation of Executive Order 12348 of February 25, 1982. It provides  f o r  t h e  t ransfer  o f  
r e a l  p r o p e r t i e s  a t  E l l i n g t o n  Air Force Base (EAFB) ,  Texas, t o  NASA Johnson Space Center (JSC) a t  a reimbursement 
c o s t  of $8,400,000.  The p r o p e r t i e s  being t r a n s f e r r e d  c o n s i s t  of  t h r e e  t r a c t s  o f  land t o t a l i n g  33.4689 a c r e s  
(13.5447 h e c t a r e )  and t h e  improvements the reon .  F a c i l i t i e s  wi th in  t h e  acquired  p roper ty  l i n e  i n c l u d e  a i r c r a f t  
hangars ,  warehouses, o t h e r  suppor t  b u i l d i n g s ,  and u t i l i t i e s  requ i red  t o  suppor t  a i r c r a f t  o p e r a t i o n s .  The 
f a c i l i t i e s  a t  EAFB have been dec la red  excess  t o  t h e  needs of t h e  A i r  Force , and t h e  General S e r v i c e s  Adminis t ra t ion  
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is i n  t h e  process  of d i spos ing  of a major p r t i o n  of t he  a i r f i e l d .  The t r a n s f e r  of t h e s e  p r o p e r t i e s  a t  EAFB 
t o  JSC i s  necessary  t o  a s s u r e  the  a v a i l a b i l i t y  of f a c i l i t i e s  fo r  a s t r o n a u t  t r a i n i n g  i n  c l o s e  proximity t o  t h e  
Center .  

PROJECT JUSTIFICATION: 

JSC has  t h e  major management r e s p o n s i b i l i t i e s  f o r  t h e  NASA mmned s p a c e f l i g h t  program. To accommodate the  
necessary  a i r c r a f t  o p e r a t i o n s  and a s t r o n a u t  f l y i n g  p ro f i c i ency  a s p e c t s  of t h i s  program, JSC has  used f a c i l i t i e s  
and a r e a s  of EAFB cont inuous ly  s i n c e  1961. When t h e  A i r  Force dec la red  t h i s  base excess  t o  i t s  needs i n  1974, 
JSC eva lua ted  o t h e r  means f o r  providing continued access  t o  f l i g h t l i n e  f a c i l i t i e s  f o r  t h e  a i r c r a f t  and t r a i n i n g  
o p e r a t i o n s .  Several  a1 t e r n a t e  Government-owned a i r f i e l d s  were cons idered .  A l t e r n a t e s  were d i scarded  because 
a move t o  e i t h e r  of them would have caused a s i g n i f i c a n t  d r a i n  on the  a s t r o n a u t s '  a v a i l a b l e  t r a i n i n g  time and 
would have been s u b s t a n t i a l l y  more expensive than ope ra t ing  from EAFB. Commercial a i r f i e l d s  i n  t he  v i c i n i t y  
of  JSC were also surveyed b u t  were incompat ible  due t o  a i r  t r a f f i c  conges t ion  and l a c k  of adequate ground 
f a c i l i t i e s .  The eva lua t ion  concluded t h a t  t h e r e  is no v i a b l e  a l t e r n a t e  t o  EAFB f o r  JSC a i r c r a f t  o p e r a t i o n s .  

The a v a i l a b i l i t y  and use of the  a i r f i e l d  f a c i l i t i e s  requested by JSC a r e  e s s e n t i a l  f o r  t h e  continued maintenance 
and ope ra t i on  of a i r c r a f t  ass igned t o  t h e  Center .  The t r a n s f e r  of ownership of t h e s e  r e a l  p r o p e r t i e s  t o  JSC 
i s  t h e  most e f f e c t i v e  means f o r  a s su r ing  t h e  
t h e  planned t r a n s f e r  of ownership of the  a i r  

IMPACT OF DELAY: 

a v a i l a b i l i t y  of maintenance and ope ra t ion  f a c i l i t i e s  i n  view of 
base from t h e  Air Force t o  a non- federal  agency. 

Delay i n  t r a n s f e r  of the  EAFB p r o p e r t i e s  t o  JSC w i l l  d e t r a c t  from t h e  e f f i c i e n c y  of  main ta in ing  and improving 
t h e  f a c i l i t i e s  due t o  the  u n c e r t a i n t i e s  of f u t u r e  ownership of the  a i r f i e l d ,  w i t h  a t t e n d a n t  adverse  e f f e c t s  
on JSC a i r c r a f t  o p e r a t i o n s  and a s t r o n a u t  f l y i n g  p ro f i c i ency  program. 

PROJECT DESCRIPTION: 

These requested funds w i l l  provide f o r  the  t r a n s f e r  of t h r e e  t r a c t s  of land and t h e  improvements thereon a t  
EAFB t o  NASA JSC. The t h r e e  t r a c t s  comprise 33.4689 a c r e s  (13.5447 h e c t a r e )  of land and conta in  20 s t r u c t u r e s ,  
i nc lud ing  t h r e e  a i r c r a f t  hangars ,  n ine  s t o r a g e  f a c i l i t i e s ,  f i v e  misce l laneous  suppor t  b u i l d i n g s ,  and a f i r e  
p r o t e c t i o n  system c o n s i s t i n g  of two water t anks  and a pump s t a t i o n .  These f a c i l i t i e s ,  w i t h  acces s  t o  t h e  EAFB 
f l i g h t l i n e ,  accommodate t h e  maintenance and ope ra t ion  of a i r c r a f t  ass igned t o  JSC inc lud ing  26 T-38 a i r c r a f t ,  
1 KC-1 35 a i r c r a f t ,  1 B57 a i r c r a f t ,  2 h e l i c o p t e r s ,  and a C-97 a i r c r a f t .  
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PROJECT COST ESTIMATE: 

T h i s  c o s t  e s t i m a t e  i s  based on t h e  General Se rv i ces  Adminis t ra t ion ' s  assessment of Fa i r  Market Value. 

U n i t  o f  U n i t  
Measure Quan t i t y  c o s t  

Land Acqu i s i t i on  ......................................... Acres 33 4689 43 t 560 

C o n s t r u c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  --- 

Bui ld ings  .............................................. Gross SF 207 625 
Other s t r u c t u r e s  and f a c i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . .  Varies  --- --- 
U t i l i t i e s . . . . . . . . . . . . . . . . . . . .  .......................... Ls --- --- 

Equipment --- ................................................ 
--- --- F a l l o u t  S h e l t e r  (none) -- - ................................... 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LIST OF RELATED GRAPHICS: 

Figure 1 - Location Plan 
Figure 2 - S i t e  Plan 

OTHER EQUIPMENT SUMVARY: 

None. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

c o s t  

1 9457,905 

69942,095 

6 038 t 850 
178,245 
725 9 000 

8,400,000 

No f u t u r e  CoF funding w i l l  be necessary t o  complete the  t r a n s f e r  of t h i s  p roper ty  t o  NASA. 
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JOHNSON SPACE CENTER 
F I S C A L  YEAR 1984 ESTIMATES 

REIMBURSEMENT TO GSA FOR NASA U T I L I Z E D  
I -1EI;LINGTON A I R  FORCE BASE, TEXAS AS D I R  

1 PROPERTY AT 
ECTED BY OMB 
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